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INTRODUCTION 

This databook contains data sheets on the SGS-ATES range of discrete power devices 
for professional, industrial and consumer applications. 

Selection guides are provided in the following pages to facilitate rapid identification of 
the most suitable device for the intended use. 

The information on each product has been specially presented in order that the perfor- 
mance of the product can be readily evaluated within any required equipment design. 
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SELECTION GUIDE BASED ON l c(max) and V CE0 
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Power dissipation (W) 









Collector current (A) 


SELECTION GUIDE BASED ON l c(max) and V CE0 (continued) 
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Power dissipation (W) 




Collector current (A) 


SELECTION GUIDE BASED ON l c(max) and V CE0 (continued) 
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Power dissipation (W) 


Collector current (A) 


SELECTION GUIDE BASED ON l C (max) and V CE0 (continued) 


Collector-emitter voltage (V) 


\v 

a\ 

22 30 32 40 45 50 60 70 75 80 90 100 110 120 

10 

j : - 

. 1 ' 

llllllllj 2N6354 


Bill! 


MJ3000 MJ3001 

MJ2500 MJ2501 : 

2N3713 2N3714 | 

2N3715 2N3716 

2N3789 2N3790 

2N3791 2N3792 

2N5875 2N5876 

2N5877 2N5878 i 


12 



BD705 

BD706 

BD707 BD709 ; BD711 

BD708 BD710 BD712 


. 

BDW93 

BDW94 

BDW93A BDW93B BDW93C 

BDW94A BDW94B BDW94C 




BDX87 

BDX88 

BDX87A BDX87B ! BDX87C 1 

BDX88A BDX88B BDX88C i 


: 


2N6057 2N6058 2N6059 M 

2N6050 : 2N6051 | 2N6052 j 

15 


; 

2N6486 

2N6489 

2N6487 2N6488 

2N6490 2N6491 





BD905 

BD906 

BD907 BD909 

BD908 BD910 

BD911 

BD912 





2N3055 i 

BDX10 

BDX10C 

BDX18 




BDX13 BD181 

BD142 

BD182 BD183 





• R ; ,/ : 



BDW51 

BDW52 

BDW51A BDW51B BDW51C 

BDW52A BDW52B BDW52C 





2N6496 

i 1 





MJ2955 BDX60 1 









16 



BDX75 



18 




' 


20 


| |j| 


|: ; ; l§fj| 


■ / 


2N5039 I2N5038 

; ■ i 








Pf® [vB®§ Si If®! II : 


XIV 




125 140 150 160 170 

180 200 

250 300 325 350 375 400 450 

X 








140 





i ' 1 

■ . | rj :■ 1 ! 

BUX14 

! 


150 



j 

j 



75 






ySiit I-ISSI 


80 





BUX42 

ajBMf '* -i 



120 






[ * 


Wimm, 


150 









75 






Si llil 


90 






■ 



115 




iaii uss 




117 




BUX41 




120 




KH 




BUX48 


125 

i 



WS1 Bit] 



140 




BUX13 

BU930 BU931 

BU932 

150 



H 

2N6546 


BUW44 

BUW45 

2N6547 

BUW46 

175 









75 


BUX41N 

H ; I 


i 

>:■' i 




120 

BUX40 

■■■■■ 


IS! 

1 



120 


w: ; : ' 



: 



140 


BUX11N 


BUX11 

BUX12 



150 




BUR11 ; ; 



175 


XV 


Power dissipation (W) 


Collector current (A) 


SELECTION GUIDE BASED ON l C(max) and V CE0 (continued) 
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Power dissipation (W) 



SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES 


EPITAXIAL BASE 

NPN and PNP types 
(perfect complementary pairs) 
Medium V C eo range (22 to 100 V) 
Medium switching speed 
Medium f T (2 to 20 MHz) 

High ruggedness 
Monolithic Darlington capability 



EPITAXIAL BASE -TO-126 


NPN 

PNP 

V CB 0 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h FE c 

min 

UJ 

>°> 

Vce sat 
max (V) 

3 

Ic/Ib 

(A/mA) 

PACKAGE 

BD175 

BD176 

45 

45 

3 

30 

40 

0.15/2 

0.8 

1/100 

(TO-126) 

BD177 

BD178 

60 

60 

3 

30 

40 

0.15/2 

0.8 

1/100 


BD179 

BD180 

80 

80 

3 

30 

40 

0.15/2 

0.8 

1/100 


BD233 

BD234 

45 

45 

2 

25 

40 

0.15/2 

0.6 

1/100 


BD235 

BD236 

60 

60 

2 

25 

40 

0.15/2 

0.6 

1/100 


BD237 

BD238 

100 

80 

2 

25 

40 

0.15/2 

0.6 

1/100 


BD433 

BD434 

22 

22 

4 

36 

50 

2/1 

0.5 

2/200 


BD435 

BD436 

32 

32 

4 

36 

50 

2/1 

0.5 

2/200 


BD437 

BD438 

45 

45 

4 

36 

40 

2/1 

0.6 

2/200 


BD439 

BD440 

60 

60 

4 

36 

25 

2/1 

0.8 

2/200 


BD441 

BD442 

80 

80 

4 

36 

15 

2/1 

0.8 

2/200 


BD675A 

BD676A 

45 

45 

4 

40 

750 

2/3 

2.8 

2/8 


BD677 

BD678 

60 

60 

4 

40 

750 

1.5/3 

2.5 

1.5/6 


BD677A 

BD678A 

60 

60 

4 

40 

750 

2/3 

2.8 

2/8 


BD679 

BD680 

80 

80 

4 

40 

750 

1.5/3 

2.5 

1.5/6 


BD679A 

BD680A 

80 

80 

4 

40 

750 

2/3 

2.8 

2/8 


BD681 

BD682 

100 

100 

4 

40 

750 

1.5/3 

2.5 

1.5/6 


MJE800 

MJE700 

60 

60 

4 

40 

750 

1.5/3 

2.5 

1.5/30 


MJE801 

MJE701 

60 

60 

4 

40 

750 

2/3 

2.8 

2/40 


MJE802 

MJE702 

80 

80 

4 

40 

750 

1.5/3 

2.5 

1.5/30 


MJE803 

MJE703 

80 

80 

4 

40 

750 

2/3 

2.8 

2/40 


2N5190 

2N5193 

40 

40 

4 

40 

25 

1.5/2 

0.6 

1.5/150 


2N5191 

2N5194 

60 

60 

4 

40 

25 

1.5/2 

0.6 

1.5/150 


2N5192 

2N5195 

80 

80 

4 

40 

20 

1.5/2 

0.6 

1.5/150 


2N6037 

2N6034 

40 

40 

4 

40 

750 

2/3 

2 

2/8 


2N6038 

2N6035 

60 

60 

4 

40 

750 

2/3 

2 

2/8 


2N6039 

2N6036 

80 

80 

4 

40 

750 

2/3 

2 

2/8 



Darlington types 




EPITAXIAL BASE - TO-220 


NPN 

PNP 

V C BO 

(V) 




hFE c 

min 

!c/V C e 

(A/V) 

VcE sat 

max (V) 

D 

Ic/Ib 

(A/mA) 

PACKAGE 

BD239 

BD240 

55 

45 

2 

30 

40 

0.2/4 

0.7 

1/200 

TO-220 

BD239A 

BD240A 

70 

60 

2 

30 

40 

0.2/4 

0.7 

1/200 


BD239B 

BD240B 

90 

80 

2 

30 

40 

0.2/4 

0.7 

1/200 


BD239C 

BD240C 

115 

100 

2 

30 

40 

0.2/4 

0.7 

1/200 

\\ \ 

BD241 

BD242 

55 

45 

3 

40 

25 

1/4 

1.2 

3/600 


BD241A 

BD242A 

70 

60 

3 

40 

25 

1/4 

1.2 

3/600 


BD241B 

BD242B 

90 

80 

3 

40 

25 

1/4 

1.2 

3/600 


BD241C 

BD242C 

115 

100 

3 

40 

25 

1/4 

1.2 

3/600 


BD243 

BD244 

45 

45 

6 

65 

30 

0.3/4 

1.5 

6/1000 


BD243A 

BD244A 

60 

60 

6 

65 

30 

0.3/4 

1.5 

6/1000 


BD243B 

BD244B 

80 

80 

6 

65 

30 

0.3/4 

1.5 

6/1000 


BD243C 

BD244C 

100 

100 

6 

65 

30 

0.3/4 

1.5 

6/1000 


BD533 

BD534 

45 

45 

8 

50 

25 

2/2 

0.8 

2/200 


BD535 

BD536 

60 

60 

8 

50 

25 

2/2 

0.8 

2/200 


BD537 

BD538 

80 

80 

8 

50 

15 

2/2 

0.8 

2/200 


BD663 

BD664 

45 

45 

10 

75 

20 

2/2 

1 

3/300 


BD705 

BD706 

45 

45 

12 

75 

20 

4/4 

1 

4/400 


BD707 

BD708 

60 

60 

12 

75 

15 

4/4 

1 - 

4/400 


BD709 

BD710 

80 

80 

12 

75 

15 

4/4 

1 

4/400 


BD711 

BD712 

100 

100 

12 

75 

15 

4/4 

1 

4/400 


BD905 

BD906 

45 

45 

15 

90 

15 

5/4 

1 

5/500 


BD907 

BD908 

60 

60 

15 

90 

15 

5/4 

1 

5/500 


BD909 

BD910 

80 

80 

15 

90 

15 

5/4 

1 

5/500 


BD911 

BD912 

100 

100 

15 

90 

15 

5/4 

1 

5/500 


BDW23 

BDW24 

45 

45 

6 

50 

750 

2/3 

2 

2/8 


BDW23A 

BDW24A 

60 

60 

6 

50 

750 

2/3 

2 

2/8 


BDW23B 

BDW24B 

80 

80 

6 

50 

750 

2/3 

2 

2/8 


BDW23C 

BDW24C 

100 

100 

6 

50 

750 

2/3 

2 

2/8 


BDW93 

BDW94 

45 

45 

12 

80 

750 

5/3 

2 

5/20 


BDW93A 

BDW94A 

60 

60 

12 

80 

750 

5/3 

2 

5/20 


BDW93B 

BDW94B 

80 

80 

12 

80 

750 

5/3 

2 

5/20 


BDW93C 

BDW94C 

100 

100 

12 

80 

750 

5/3 

2 

5/20 


BDX53 

BDX54 

45 

45 

8 

60 

750 

3/3 

2 

3/12 


BDX53A 

BDX54A 

60 

60 

8 

60 

750 

3/3 

2 

3/12 



* Darlington types 


XIX 









SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (conti nued) 


EPITAXIAL BASE - TO-220 (continued) 


NPN 

PNP 

VcBO 

(V) 

VcEO 

(V) 

•c 

(A) 

Ptot 

(W) 

h re 6 

min 

Ic/VcE 

(A/V) 

VcE sat ( 

max (V) 

Ic/Ib 

(A/mA) 

PACKAGE 

BDX53B 

BDX54B 

80 

80 

8 

60 

750 

3/3 

2 

3/12 

TO-220 

BDX53C 

BDX54C 

100 

100 

8 

60 

750 

3/3 

2 

3/12 


BDX53E 

BDX54E 

140 

140 

6 

60 

500 

2/5 

2 

2/10 

o\ 

BDX53F 

BDX54F 

160 

160 

6 

60 

500 

2/5 

2 

2/10 

Vp\ 

TIP29 

TIP30 

40 

40 

1 

30 

40 

0.2/4 

0.7 

1/125 


TIP29A 

TIP30A 

60 

60 

1 

30 

40 

0.2/4 

0.7 

1/125 


TIP29B 

TIP30B 

80 

80 

1 

30 

40 

0.2/4 

0.7 

1/125 


TIP29C 

TIP30C 

100 

100 

1 

30 

40 

0.2/4 

0.7 

1/125 


TIP31 

TIP32 

40 

40 

3 

40 

25 

1/4 

1.2 

3/375 


TIP31A 

TIP32A 

60 

60 

3 

40 

25 

1/4 

1.2 

3/375 


TIP31B 

TIP32B 

80 

80 

3 

40 

25 

1/4 

1.2 

3/375 


TIP31C 

TIP32C 

100 

100 

3 

40 

25 

1/4 

1.2 

3/375 


TIP41 

TIP42 

40 

40 

6 

65 

30 

0.3/4 

1.5 

6/600 


TIP41A 

TIP42A 

60 

60 

6 

65 

30 

0.3/4 

1.5 

6/600 


TIP41B 

TIP42B 

80 

80 

6 

65 

30 

0.3/4 

1.5 

6/600 


TIP41C 

TIP42C 

100 

100 

6 

65 

30 

0.3/4 

1.5 

6/600 


TIP1 10 

TIP1 15 

60 

60 

2 

50 

1000 

1/4 

2.5 

2/8 


TIP1 1 1 

TIP1 16 

80 

80 

2 

50 

1000 

1/4 

2.5 

2/8 


TIP1 12 

TIP1 17 

100 

100 

2 

50 

1000 

1/4 

2.5 

2/8 


TIP120 

TIP125 

60 

60 

5 

65 

1000 

3/3 

2 

3/12 


TIP121 

TIP126 

80 

80 

5 

65 

1000 

3/3 

2 

3/12 


TIP122 

TIP127 

100 

100 

5 

65 

1000 

3/3 

2 

3/12 


TIP130 

TIP135 

60 

60 

8 

70 

1000 

4/4 

2 

4/16 


TIPI 31 

TIP136 

80 

80 

8 

70 

1000 

4/4 

2 

4/16 


TIP132 

TIP137 

100 

100 

8 

70 

1000 

4/4 

2 

4/16 


2N6121 

2N6124 

45 

45 

4 

40 

25 

1.5/2 

0.6 

1.5/150 


2N6122 

2N6125 

60 

60 

4 

40 

25 

1.5/2 

0.6 

1.5/150 


2N6123 

2N6126 

80 

80 

4 

40 

20 

1.5/2 

0.6 

1.5/150 


2N6288 

2N6111 

40 

30 

7 

40 

30 

4/3 

1 

3/300 


2N6290 

2N6109 

60 

50 

7 

40 

30 

4/2.5 

1 

2.5/250 


2N6292 

2N6107 

80 

70 

7 

40 

30 

4/2 

1 

2/200 


2N6386 


40 

40 

8 

65 

1000 

3/3 

2 

3/6 


2N6387 


60 

60 

10 

65 

1000 

5/3 

2 

5/10 


2N6388 


80 

80 

10 

65 

1000 

5/3 

2 

5/10 


2N6486 

2N6489 

50 

40 

15 

75 

20 

5/4 

1.3 

5/500 


2N6487 

2N6490 

70 

60 

15 

75 

20 

5/4 

1.3 

5/500 


2N6488 

2N6491 

90 

80 

15 

75 

20 

5/4 

1.3 

5/500 



Darlington types 




EPITAXIAL BASE TO-3 



NPN 

PNP 

V C BO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h F E 

min 

Ic/Vce 

(A/V) 

v ^ 

"CE sat 

max (V) 

Ic/Ib 

(A/mA) 

PACKAGE 


BDW21 

BDW22 

45 

45 

10 

90 

15 

4/4 

1 

4/400 

TO-3 


BDW21A 

BDW22A 

60 

60 

10 

90 

15 

4/4 

1 

4/400 



BDW21B 

BDW22B 

80 

80 

10 

90 

15 

4/4 

1 

4/400 



BDW21C 

BDW22C 

100 

100 

10 

90 

15 

4/4 

1 

4/400 

fJiZ 


BDW51 

BDW52 

45 

45 

15 

125 

20 

5/4 

1 

5/500 



BDW51A 

BDW52A 

60 

60 

15 

125 

20 

5/4 

1 

5/500 



BDW51B 

BDW52B 

80 

80 

15 

125 

20 

5/4 

1 

5/500 



BDW51C 

BDW52C 

100 

100 

15 

125 

20 

5/4 

1 

5/500 


0 

BDW91 

BDW92 

180 

180 

4 

10 

1000 

2/5 

2 

2/4 


0 

BDX53S 

BDX54S 

150 

150 

6 

15 

500 

2/5 

2 

2/8 


* 

BDX85 

BDX86 

45 

45 

10 

100 

1000 

3/3 

2 

4/16 


★ 

BDX85A 

BDX86A 

60 

60 

10 

100 

1000 

3/3 

2 

4/16 


* 

BDX85B 

BDX86B 

80 

80 

10 

100 

1000 

3/3 

2 

4/16 


* 

BDX85C 

BDX86C 

100 

100 

10 

100 

1000 

3/3 

2 

4/16 


★ 

BDX87 

BDX88 

45 

45 

12 

120 

1000 

5/3 

2 

6/24 


* 

BDX87A 

BDX88A 

60 

60 

12 

120 

1000 

5/3 

2 

6/24 


* 

BDX87B 

BDX88B 

80 

80 

12 

120 

1000 

5/3 

2 

6/24 


* 

BDX87C 

BDX88C 

100 

100 

12 

120 

1000 

5/3 

2 

6/24 


* 

MJ1000 

MJ900 

60 

60 

8 

90 

1000 

3/3 

2 

3/12 


* 

MJ1001 

MJ901 

80 

80 

8 

90 

1000 

3/3 

2 

3/12 


* 

MJ3000 

MJ2500 

60 

60 

10 

150 

1000 

5/3 

2 

5/20 


* 

MJ3001 

MJ2501 

80 

80 

10 

150 

1000 

5/3 

2 

5/20 




MJ2955 

100 

60 

15 

150 

20 

4/4 

1.1 

4/400 



2N3055 

BDX18 

100 

60 

15 

115 

20 

4/4 

1 

4/400 



2N3713 

2N3789 

80/60 

60 

10 

150 

15 

3/2 

1 1 

5/500 



2N3714 

2N3790 

100/80 

80 

10 

150 

15 

3/2 

1 

5/500 



2N3715 

2N3791 

80/60 

60 

10 

150 

30 

3/2 

0.8 

5/500 



2N3716 

2N3792 

100/80 

80 

10 

150 

30 

3/2 

0.8 

5/500 



2N5873 

2N5871 

60 

60 

7 

115 

35 

0.5/4 

1 

4/400 



2N5874 

2N5872 

80 

80 

7 

115 

35 

0.5/4 

1 

4/400 



2N5877 

2N5875 

60 

60 

10 

150 

20 

4/4 

1 

5/500 



2N5878 

2N5876 

80 

80 

10 

150 

20 

4/4 

1 

5/500 


* 

2N6055 

2N6053 

60 

60 

8 

100 

750 

4/3 

2 

4/16 


* 

2 N 6056 

2N6054 

80 

80 

8 

100 

750 

4/3 

2 

4/16 


* 

2N6057 

2N6050 

60 

60 

12 

150 

750 

6/3 

2 

6/24 


* 

2N6058 

2N6051 

80 

80 

12 

150 

750 

6/3 

2 

6/24 


* 

2N6059 

2N6052 

100 

100 

12 

150 

750 

6/3 

2 

6/24 



* Darlington types °TO-39 


XXI 




SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (continued) 


EPITAXIAL PLANAR 

NPN and PNP types 

Good voltage capability (V C es up to 400 V) 
Low saturation voltage 
Low leakage 

Very high f T (up to 100 MHz) 

Very high speed 

Moderate ruggedness 

Total base-collector passivation 


THERMAL P-VAPOX AL 



EPITAXIAL PLANAR - TO-126 


NPN 

PNP 

VcBO 

(V) 

VcEO 

(V) 

•c 

(A) 

Ptot 

(W) 

h FE ( 
min 

>c 

<o< 

* m 

v € 

»CE sat 

max (V) 

D Ic/Ib 
(A/mA) 

PACKAGE 

BD135 

BD136 

45 

45 

1.5 

12.5 

40 

0.15/2 

0.5 

0.5/50 

TO-126 

BD137 

BD138 

60 

60 

1.5 

12.5 

40 

0.15/2 

0.5 

0.5/50 


BD139 

BD140 

80 

80 

1.5 

12.5 

40 

0.15/2 

0.5 

0.5/50 


BD375 

BD376 

50 

45 

2 

25 

40 

0.15/2 

1 

1/100 


BD377 

BD378 

75 

60 

2 

25 

40 

0.15/2 

1 

1/100 


BD379 

BD380 

100 

80 

2 

25 

40 

0.15/2 

1 

1/100 


BU325 


200 

200 

3 

25 

30 

0.5/5 

1.5 

0.5/50 



EPITAXIAL PLANAR - TO-220 


NPN 

VcBO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h FE « 

min 

Ic/Vce 

(A/V) 

VcEsat ^ 

max (V) 

Ic/Ib 

(A/mA) 

PACKAGE 

BU406 

400 

200 

7 

60 

10 

5/1 

1 

5/500 

TO-220 

BU406D 

400 

— 

7 

60 

7.7 

5/1 

1 

5/650 


BU406H 

400 

200 

7 

60 

6.25 

5/1 

1 

5/800 


BU407 

330 

150 

7 

60 

10 

5/1 

1 

5/500 

\V y 

BU407D 

330 

— 

7 

60 

7.7 

5/1 

1 

5/650 


BU407H 

330 

150 

7 

60 

6.25 

5/1 

1 

5/800 

w 

BU408 

400 

200 

7 

60 

5 

6/1 

1 

6/1200 


BU408D 

400 

— 

7 

60 

5 

6/1 

1 

6/1200 


BU409 

250 

150 

7 

60 

7.5 

3/1 

1 

3/400 


BU806 

400 

200 

8 

60 

100 

5/1.5 

1.5 

5/50 


BU807 

330 

150 

8 

60 

100 

5/1.5 

1.5 

5/50 



* Darlington types 


XXII 






EPITAXIAL PLANAR - TO-39 


NPN 

PNP 

VcBO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h @ 

h FE 

min 

lc/Vc E 

(A/M) 

V CE sat @ 

max (V) 

Ic/Ib 

(A/mA) 

PACKAGE 

BFX34 


100 

60 

5 

5 

40 

2/2 

1 

5/500 

TO-39 


BSS44 

65 

60 

5 

5 

40 

2/2 

1 

5/500 


BSW67 


120 

120 

1.5 

5 

15 

1/5 

1 

1/150 

Cl 

BSW68 


150 

150 

1.5 

5 

15 

1/5 

1 

1/150 

v* 

g y 

BU125 


130 

60 

7 

10 

15 

5/2 

1 

5/500 



BU125S 


250 

150 

3 

10 

30 

0.25/3 

1.5 

0.5/50 



BUY47 


150 

120 

7 

10 

15 

5/5 

1 

5/500 



BUY48 


200 

170 

7 

10 

15 

5/5 

1 

5/500 


BUY49S 


250 

200 

3 

10 

40 

0.5/5 

0.2 

0.5/50 


BUY68 


100 

60 

7 

10 

40 

1/1 

1 

5/500 


2N3418 


85 

60 

3 

15 n 

20 

1/2 

0.5 

2/200 


2N3419 


125 

80 

3 

15 n 

20 

1/2 

0.5 

2/200 


2N3420 


85 

60 

3 

15 n 

40 

1/2 

0.5 

2/200 


2N3421 


125 

80 

3 

15 n 

40 

1/2 

0.5 

2/200 


2N3439 


450 

350 

1 

10 

40 

0.02/10 

0.5 

0.05/4 


2N3440 


300 

250 

1 

10 

40 

0.02/10 

0.5 

0.05/4 



2N3867 

40 

40 

3 

6 

25 

2.5/3 

0.5 

0.5/50 



2N3868 

60 

60 

3 

6 

20 

2.5/3 

0.5 

0.5/50 


2N4150 


100 

70 

10 

5 

40 

5/5 

0.6 

5/500 



2N4234 

40 

40 

3 

6 

30 

0.25/1 

0.6 

1/125 



2N4235 

60 

60 

3 

6 

30 

0.25/1 

0.6 

1/125 



2N4236 

80 

80 

3 

6 

30 

0.25/1 

0.6 

1/125 


2N4237 


50 

40 

3 

6 

30 

0.25/1 

0.6 

1/100 


2N4238 


80 

60 

3 

6 

30 

0.25/1 

0.6 

1/100 


2N4239 


100 

80 

3 

6 

30 

0.25/1 

0.6 

1/100 


2N4895 


120 

60 

5 

7 

40 

2/2 

1 

5/500 


2N4896 


120 

60 

5 

7 

100 

2/2 

1 

5/500 


2N4897 


150 

80 

5 

7 

40 

2/2 

1 

5/500 


2N5152 

2N5151 

100 

80 

5 

11.7 

30 

2.5/5 

0.75 

2.5/250 


2N5154 

2N5153 

100 

80 

5 

11.7 

70 

2.5/5 

0.75 

2.5/250 


2N5336 


80 

80 

5 

6 

20 

5/2 

1.2 

5/500 


2N5337 


80 

80 

5 

6 

40 

5/2 

1.2 

5/500 


2N5338 


100 

100 

5 

6 

20 

5/2 

1.2 

5/500 


2N5339 


100 

100 

5 

6 

40 

5/2 

1.2 

5/500 



2N5415 

200 

200 

1 

10 

30 

0.05/10 

2.5 

0.05/5 



2N5416 

350 

300 

1 

10 

30 

0.05/10 

2.5 

0.05/5 


2N5681 

2N5679 

100 

100 

1 

10 

40 

0.25/2 

1 

0.5/50 


2N5682 

2N5680 

120 

120 

1 

10 

40 

0.25/2 

1 

0.5/50 



2N6303 

80 

80 

3 

6 

20 

2.5/3 

0.5 

0.5/50 



l c =100°C 
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SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (continued) 


EPITAXIAL PLANAR - TO-3 


NPN 

VcBO 

(V) 

VcEO 

(V) 

•c 

(A) 

Ptot 

(W) 

h FE C 

min 

* Ic/VCE 
(A/V) 

m 

a 

Ic/Ib 

(A/mA) 

PACKAGE 

BU606 

400 

200 

7 

90 

10 

5/1 

i 


TO-3 

BU606D 

400 

— 

7 

90 

7.7 

5/1 

i 

5/650 


BU607 

330 

200 

7 

90 

10 

5/1 

i 

5/500 

/71f 

BU607D 

330 

— 

7 


7.7 

5/1 

i 

5/650 

Wwm 

BU608 

400 

200 

B 

90 

5 

6/1 

i 

6/1200 


BU608D 

400 

— 

H 

90 

5 

6/1 

i 

6/1200 


BUW66 

400 

200 

B 

90 

40 

10/2.5 

1.5 

5/50 


BUW67 

330 

200 

m 

90 

40 

10/2.5 

1.5 

5/50 


BUY18S 

400 

200 

7 

50 

20 

1/5 

1 

5/500 



* Darlington types 
EPITAXIAL PLANAR - TO-66 


NPN 

PNP 

V C BO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

hFE s 

min 

Ic/Vce 

(A/V) 

v G 

max (V) 

a 

Ic/Ib 

(A/mA) 

PACKAGE 

BUR10 


100 

80 

5 

30 

40 

1/2 

1 

5/500 

TO-66 

BUR11 


300 

200 

20 

175 

15 

10/5 

0.8 

10/1000 


BUR12 


200 

120 

.10 

40 

80 

1/5 

0.5 

5/500 


BUX77 

BUX78 

100 

80 

5 

40 

30 

5/5 

1 

5/500 

/T)f 

2N4910 

2N4898 

40 

40 

4 

25 

20 

0.5/1 

0.6 

1/100 


2N4911 

2N4899 

60 

60 

4 

25 

20 

0.5/1 

0.6 

1/100 


2N4912 

2N4900 

80 

80 

4 

25 

20 

0.5/1 

0.6 

1/100 


2N5427 


80 

80 

7 

40 

20 

5/2 

1.2 

7/700 


2N5428 


80 

80 

7 

40 

40 

5/2 

1.2 

7/700 


2N5429 


100 

100 

7 

40 

20 

5/2 

1.2 

7/700 


2N5430 


100 

100 

7 

40 

40 

5/2 

1.2 

7/700 



°TO-59 *TO-63 


MULTIEPITAXIAL PLANAR 


NPN and PNP types 

l c range up to 70 A 

Good h FE linearity 

Very low leakage 

High switching speed 

High E s/b capability 

Total base-collector passivation 



XXIV 







MULTIEPITAXIAL PLANAR - TO-220 


NPN 

V C BO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h F E 

min 

Ic/Vce 

(A/V) 

Vqe sat ( 

max (V) 

Ic/Ib 

(A/mA) 

PACKAGE 

BU910 

400 

350 

6 

60 

20 

4/1.8 

1.8 

2.5/50 

TO-220 

BU911 

450 

400 

6 

60 

20 

4/1.8 

1.8 

2.5/50 


BU912 

500 

450 

6 

60 

20 

4/1.8 

1.8 

2.0/50 



* Darlington types 
MULTIEPITAXIAL PLANAR - TO-3 


NPN 

VcBO 

(V) 

VcEO 

(V) 

•c 

(A) 

Ptot 

(W) 

VcE sat 

max (V) 

Ic/Ib 

(A/A) 

», 5 
(/xS) 

Ic/Ib 

(A/A) 

PACKAGE 

BDY57 

120 

80 

25 

175 

1.4 

10/1 

2(*) 

15/1.5 

TO-3 

BDY58 

160 

125 

25 

175 

1.4 

10/1 

2(*) 

15/1.5 


BDY90 

120 

100 

10 

60 

1.5 

10/1 

0.2 

5/0.5 


BDY91 

100 

80 

10 

60 

1.5 

10/1 

0.2 

5/0.5 

(y JA 

BDY92 

80 

60 

10 

60 

1 

10/1 

0.2 

5/0.5 


BUR13 

200 

125 

70 

250 

1.8 

50/5 

0.5 

50/5 


BUR20 

200 

125 

50 

250 

1.5 

50/5 

0.3 

50/5 


BUR21 

300 

200 

40 

250 

1.5 

25/3 

0.4 

25/3 


BUR22 

350 

250 

40 

250 

1.5 

20/2.5 

0.5 

20/2.5 


BUR50 

200 

125 

70 

350 

1.5 

70/7 

0.5 

70/7 


BUR51 

300 

200 

60 

350 

1.5 

50/5 

0.6 

50/5 


BUR52 

350 

250 

60 

350 

1.5 

40/4 

0.6 

40/4 


BUX10 

160 

125 

25 

150 

1.2 

20/2 

0.3 

20/2 


BUX11 

250 

200 

20 

150 

1.5 

12/1.5 

0.4 

12/1.5 


BUX11N 

220 

160 

20 

150 

1.5 

15/1.88 

0.5 

15/1.88 


BUX12 

300 

250 

20 

150 

1.5 

10/1.25 

0.5 

10/1.25 


BUX20 

160 

125 

50 

350 

1.2 

50/5 

0.3 

50/5 


BUX21 

250 

200 

40 

350 

1.5 

25/3 

0.4 

25/3 


BUX22 

300 

250 

40 

350 

1.5 

20/2.5 

0.5 

20/2.5 


BUX40 

160 

125 

20 

120 

1.6 

15/1.88 

0.4 

15/1.88 


BUX41 

250 

200 

15 

120 

1.6 

8/1 

0.8 

8/1 


BUX41N 

220 

160 

18 

120 

1.6 

12/1.5 

0.8 

12/1.5 


BUX42 

300 

250 

12 

120 

1.6 

6/0.75 

1.2 

6/0.75 


2N5038 

150 

90 

20 

140 

1 

12/1.2 

0.5 

12/1.2 


2N5039 

120 

75 

20 

140 

1 

10/1 

0.5 

10/1 


2N5671 

120 

90 

30 

140 

0.75 

15/1.2 

0.5 

15/1.2 


2N5672 

150 

120 

30 

140 

0.75 

15/1.2 

0.5 

15/1.2 


2N6032 

120 

90 

50 

140 

1.3 

50/5 

0.5 

50/5 


2N6033 

150 

120 

40 

140 

1 

40/4 

0.5 

40/4 


2N6354 

150 

120 

10 

140 

0.5 

5/0.5 

0.2 

5/0.5 


2N6496 

150 

110 

15 

140 

1 

8/0.8 

0.5 

8/0.8 



toff *TO-63 





SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (continued) 


MULTI EPITAXIAL BIPLANAR® 

NPN only 

High voltage (V C es = 400 to 800 V) 

Low leakage 

Good ruggedness 

High switching speed 

Total base-collector passivation 

Very high stability at high 

temperature and high voltage 

THERMAL P-VAPOX AL 



MULTIEPITAXIAL MESA 


NPN and PNP types 

High voltage (V C bo up to 2000 V) 

High power 

Very good l s/b and E s/b performance 
High switching speed 
High f T (20 MHz) 

Good stability 



MULTIEPITAXIAL H.V. MESA AND BIPLANAR^- TO-3 


NPN 

PNP 

VcBO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h ^ 

hFE 

min 

•c/VcE 

(A/V) 

VcEsa^ 

max (V) 

3 

Ic/Ib 

(A/mA) 

PACKAGE 

BU126 


750 

300 

6 

75 

10 

2.5/10 

5 

4/1000 

TO-3 

BU326 


800 

375 

6 

75 

10 

2.5/10 

3 

4/1250 


BU326A 


900 

400 

6 

75 

3.2 

4/3 

1.5 

2.5/500 

/T)f 

BU326S 


800 

400 

6 

60(°) 

3.5 

4/5 

1.5 

2.5/500 

(/ JA 

BU920 


400 

350 

10 

120 

50 

7/1.8 

1.8 

5/50 


BU921 


450 

400 

10 

120 

50 

7/1.8 

1.8 

5/50 


BU922 


500 

450 

10 

120 

50 

7/1.8 

1.8 

5/50 


BU930 


400 

350 

15 

150 

40 

10/1.8 

1.8 

8/100 


BU931 


450 

400 

15 

150 

40 

10/1.8 

1.8 

8/100 


BU932 


500 

450 

15 

150 

40 

10/1.8 

1.8 

8/150 


BUR23 


400 

325 

30 

250 

5 

20/1.5 

1.5 

15/2000 


BUR24 


450 

400 

30 

250 

4 

20/1.5 

1.5 

15/2500 


BUW24 

BUW22 

450 / 

• 400 

350 

10 

100 

10 

1/5 

1.5 

2.5/500 


BUW25 

BUW23 

500 / 

• 450 

400 

10 

125 

15 

1/5 

1.5 

4/1000 


BUW26 


800 

450 

10 

125 

15 

1/5 

1.5 

4/1000 


BUW34 

BUW32 

500 

400 

10 

125 

15 

1/5 

1.5 

5/1000 


BUW35 


800 

400 

10 

125 

15 

1/5 

1.5 

5/1000 


BUW36 


900 

450 

10 

125 

15 

1/5 

1.5 

5/1000 



* Darlington types 


XXVI 





MULTI EPITAXIAL H.V. MESA AND BIPLANAR®- TO-3 (continued) 


NPN 

V C BO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h G 
HfE 

min 

Ic/VcE 

(A/V) 

v € 

* CE sat 

max (V) 

Ic/Ib 

(A/mA) 

PACKAGE 

BUW44 

500 

400 

15 

175 

6 

6/1.5 

3.0 

10/2000 

TO-3 

BUW45 

800 

400 

15 

175 

7 

7/1.5 

1.5 

10/2000 


BUW46 

900 

450 

15 

175 

7 

7/1.5 

1.5 

10/2000 

/7lT 

BUX13 

400 

325 

15 

150 

8 

8/4 

1.5 

8/1600 

U Jjc 

BUX14 

450 

400 

10 

150 

8 

6/4 

1.6 

6/1200 


BUX43 

400 

325 

10 

120 

8 

5/4 

2 

5/1000 


BUX44 

450 

400 

8 

120 

8 

4/4 

1.5 

4/800 


BUX46 

850 

400 

3.5 

85 

5 

3.5/5 

1.5 

2.5/500 


BUX47 

850 

400 

8.5 

107 

3 

9/3 

1.5 

6/1200 


BUX48 

850 

400 

15 

125 

5 

15/3 

1.5 

10/2000 


BUX80 

800 

400 

10 

100 

5 

5/1.5 

1.5 

5/1000 


BUX82 

800 

400 

6 

60 

5 

2.5/1 .5 

3 

2.5/500 


BUX97 

750 

350 

6 

60 (°) 

10 

1/5 

3 

4/1250 


BUX97A 

800 

400 

6 

60 (°) 

10 

1/5 

3 

4/1250 


BUX97B 

800 

450 

6 

60 (°) 

10 

1/5 

3.3 

4/1250 


BUY69A 

1000 

400 

10 

100 

15 

2.5/10 

3.3 

8/2500 


BUY69B 

800 

325 

10 

100 

15 

2.5/10 

3.3 

8/2500 


BUY69C 

500 

200 

10 

100 

15 

2.5/10 

1 

8/2500 


2N6542 

650 

300 

5 

100 

5 

5/5 

1 

3/600 


2N6543 

850 

400 

5 

100 

5 

5/5 

1.5 

3/600 


2N6544 

650 

300 

8 

125 

4 

8/5 

1.5 

5/1000 


2N6545 

850 

400 

8 

125 

4 

8/5 

1.5 

5/1000 


2N6546 

650 

300 

15 

175 

5 

15/5 

1.5 

10/2000 


2N6547 

850 

400 

15 

175 

5 

15/5 


10/2000 



(°) T c =75°C 
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SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (conti nued) 


HOMET AXIAL 

Medium V CE s range (40 to 160V) 
Low saturation voltage 
Low f T (0.8 MHz min) 

Low switching speed 
Very high ruggedness 
Large safe operating area 



HOMETAXIAL - TO-3 


NPN 

VcBO 

(V) 

VcEO 

(V) 

lc 

(A) 

Ptot 

(W) 

h FE 8 
min 

D 

Ic/Vce 

(A/V) 

VcEsat 
max (V) 

ji 

Ic/Ib 

(A/mA) 

PACKAGE 

BD142 

50 

45 

15 

117 

12 

4/4 

1.1 

4/400 

TO-3 

BD181 

55 

45 

15 

117 

20 

3/4 

1 

3/300 


BD182 

70 

60 

15 

117 

20 

4/4 

1 

4/400 


BD183 

85 

80 

15 

117 

20 

3/4 

1 

3/300 

(J JA 

BDX10/2N3055H 

100 

60 

15 

115 

20 

4/4 

1 

4/400 


BDX1 0C/2N3055C 

80 

60 

15 

115 

20 

2/2 

1 

4/400 


BDX11/2N3442 

160 

140 

10 

117 

20 

3/4 

1 

3/300 


BDX12/2N4347 

140 

120 

10 

117 

20 

2/4 

1 

2/200 


BDX1 3/40251 

50 

40 

15 

117 

15 

8/4 

1.5 

8/800 


BDX60 

100 

70 

15 

150 

20 

5/4 

1.5 

8/1600 



XXVIII 




CROSS REFERENCE GUIDE 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BD 135 

BD 135 

2 

BD 136 

BD 136 

5 


BD 137 

2 

BD 138 

BD 138 

5 

BD 139 


2 

BD 140 


5 

BD 142 


8 

BD 165 


mm 






59 

BD 168 

BD 440 

63 

BD 169 

BD 441 

59 

BD 170 

BD 442 

63 

BD 175 

BD 175 

11 

BD 176 

BD 176 


BD 177 

BD 177 


BD 178 

BD 178 


BD 179 

BD 179, 

11 

BD 180 

BD 180 

mm 

BD 181 

BD 181 

mm 

BD 182 

BD 182 

mm 

BD 183 

BD 183 

mm 

BD 185 

BD 435 

51 



55 



51 



55 



59 

BD 190 

BD 440 

63 

BD 195 

BD 533 

67 

BD 196 

BD 534 

71 

BD 197 

BD 535 

67 

BD 198 

BD 536 

71 

BD 199 

BD 537 


BD 200 

BD 538 

71 

BD 201 

BD 705 

91 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BD 202 

BD 706 

96 

BD 203 

BD 707 

91 

BD 204 

BD 708 


BD 205 

BD 905 


BD 206 

BD 906 

105 

BD 207 

BD 907 

101 

BD 208 

BD 908 

105 

BD 220 

BD 537 

67 

BD 221 

BD 533 

67 

BD 222 

BD 535 

67 

BD 223 

BD 538 

71 

ISTiMeM 

BsfBEggi 

71 

esesem 

BD 536 

71 

IB 

BD 375 

43 

mm 

mm i 

47 

ESI 

BD 377 

43 

IglilsfeKW 

BD 378 

47 

BD 230 

BD 379 

43 

BD 231 

BD 380 

47 

BD 233 

BD 233 

23 

BD 234 

BD 234 

27 

BD 235 

BD 235 

23 

BD 236 

BD 236 

27 

BD 238 

HBEgEfl 

27 

BD 239 


31 

BD 239A 


31 

BD 239B 

BD 239B 

31 

BD 240 

hhWftM 


BD 240A 



BD 240B 

BD 240B 


BD 241 

BD 241 


BD 241 A 

BD 241 A 


BD 241 B 

BD 241 B 


BD 242 

BD 242 

37 

BD 242A 

BD 242 A 

37 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BD 242 B 

BD 242B 

37 

BD 243 

BD 243 

39 

BD 243 A 

BD 243A 

39 

BD 243 B 



BD 243C 


39 

BD 244 

lililiH 

41 

BD 244 A 

BD 244A 

41 

BD 244B 

BD 244B 

mm 

BD 244C 

BD 244C 

mm 

BD 245 

BD 705 

mm 

BD 245A 

BD 707 

mm 

BD 245 B 

BD 709 

91 

BD 245C 

BD 71 1 

91 

BD 246 

BD 706 

96 

BD 246A 

BD 708 

96 

BD 246 B 

BD 710 


BD 246C 

BD 712 

1 PP 1 

BD 253 

BUW24 


BD 253A 

BUW25 


BD 253B 

BU 126 

240 

BD 253C 

BU 326 A 

255 

BD 262 

BD 678 

87 

BD 262 A 

BD 680 

87 

BD 262 B 

BD 682 

mm 

BD 263 

BD 677 

mm 

BD 263A 

BD 679 

mm 

BD 263B 

BD 681 

83 

BD 264 

BDW 24A 

121 

BD 264A 

BDW 24B 

121 

BD 265 


117 

BD 265A 

BDW 23 B 

117 

BD 266 


177 

BD 266A 


177 

BD 266B 

BDX 54C 

177 

BD 267 

BDX 53A 

165 


XXIX 








































































CROSS REFERENCE GUIDE (continued) 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BD 267A 

BDX 53 B 

165 

— 

BDX 53C 



BDW 94A 

hhm 


BDW 94B 

mi 


BDW 93A 



BDW 93B 

143 

BD 271 

BD 533 




71 

BD 273 

BD 535 

67 

BD 274 

BD 536 

71 

BD 275 

BD 537 

67 

BD 276 

BD 538 

71 

BD 277 

BD 664 

79 

BD 278 

BD 663 

75 

BD 301 

BD 533 

67 

BD 302 

BD 534 

71 

BD 303 

BD 535 

67 

BD 304 

BD 536 

71 

BD 311 

BDW 51 A 

125 

BD 312 

BDW 52A 

130 

BD 313 

BDW 51 B 

125 

BD 314 

BDW 52 B 

130 

BD 331 

BDX 53A 

165 

BD 332 

BDX 54A 

177 

BD 333 

BDX 53B 

165 

BD 334 

BDX 54B 

177 

BD 335 

BDX 53C 

165 

BD 336 

BDX 54C 

177 

BD 361 

BD 433 

51 

BD 361 A 

BD 433 

51 

BD 362 

BD 434 

55 

BD 362A 

BD 434 . 

55 

BD 375 

BD 375 

43 

BD 376 

BD 376 

47 

BD 377 

BD 377 

43 


TYPE 

SGS-ATES 

NEAREST 

PAGE 






mm 



mm 



MM 

BD 434 

BD 434 


BD 435 


MM 

BD 436 

BD 436 

55 

BD 437 

BD 437 

El 

BD 438 

BD 438 

55 

BD 439 

BD 439 

59 

BD 440 

BD 440 

63 

BD 441 

BD 441 | 

59 

BD 442 

BD 442 

63 

BD 533 

BD 533 

67 

BD 534 

BD 534 

71 

BD 535 

BD 535 

67 

BD 536 

BD 536 

71 

BD 537 

BD 537 

67 

BD 538 

BD 538 

71 

BD 539 

BD 241 . 

35 

BD 539A 

BD 241 A 

' 35 

BD 539B 

BD 241 B 

35 

BD539C 

BD 241 C 

35 

BD 540 

BD 242 

37 

BD 540 A 

BD 242A 

37 

BD 540B 

BD 242B 

37 

BD 540C 

BD 242 C 

37 

BD 543 

BD 905 

101 

BD 543 A 

BD 907 

101 

BD 543B 

BD 909 

101 

BD 544 

BD 906 

105 

BD 544A 

BD 908 

105 

BD 544B 

BD 910 

105 

BD 561 

BD 437 ! 

51 

BD 562 

BD 438 

55 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BD 575 

BD 533 

67 


BD 534 

mm 


BD 535 

MM 


BD 536 

MM 

BD 579 

BD 537 

67 


BD 538 

71 


BD 533 

67 

BD 586 

BD 534 

71 

BD 587 

BD 535 

67 

BD 588 

BD 536 

71 

BD 589 

BD 537 

67 

BD 590 

BD 538 

71 

BD 595 

BD 705 

91 

BD 596 

BD 706 

96 

BD 597 

BD 707 

91 

BD 598 

BD 708 

96 

BD 599 

BD 709 

91 

BD 600 

BD 710 

96 

BD 601 

BD 711 

91 

BD 602 

BD 712 

96 

BD 605 

BD 905 

101 

BD 606 

BD 906 

105 

BD 607 

BD 907 

101 

BD 608 

BD 908 

105 

BD 609 

BD 909 

101 

BD 610 

BD 910 

105 

BD 633 

BD 533 

67 

BD 634 

BD 534 

71 

BD 635 

BD 535 

67 

BD 636 

BD 536 

71 

BD 637 

BD 537 

67 

BD 638 

BD 538 

71 

BD 643 

BDX 53 

165 

BD 644 

BDX 54 

177 

BD 645 

BDX 53A 

165 


XXX 






































FP1 


BD 646 

mam 


BD 647 

IB 


BD 648 

BDX 54 B 

177 

BD 649 

■sisroa 




mm 



mm 

BD 664 

BD 664 

mm 

■sl.ItdAI 

EEI5EE1 




87 


ISTITSli 

83 

mm 

isa 

83 

BD 678 

BD 678 

87 

BD 678 A 

BD 678 A 

87 

BD 679 

BD 679 

83 

BD 679A 

BD 679A 

83 

BD 680 

BD 680 

87 

BD 680A 

BD 680A 

87 

BD 681 

BD 681 

83 

BD 682 

BD 682 

87 

BD 695A 

BDX 53 

165 

BD 696A 

BDX 54 

177 

BD 697 

BDX 53A 

165 

BD 697 A 

BDX 53A 

165 

BD 698 

BDX 54A 

177 

BD 698A 

BDX 54A 

177 

BD 699 

BDX 53B 

165 

BD 699A 

BDX 53B 

165 

BD 700 

BDX 54B 

177 

BD 700 A 

BDX 54 B 

177 

BD 701 

BDX 53C 

165 

BD 702 

BDX 54C 

177 

BD 705 

BD 705 

91 

BD 706 

BD 706 

96 

BD 707 

BD 707 

91 

BD 708 

BD 708 

96 


IB 

SGS-ATES 

NEAREST 

PAGE 


BD 709 

91 

BD 710 

BD 710 

96 

BD 711 

BD 711 

91 

BD 712 

BD 712 

96 

BD 733 

BD 533 

67 

BD 734 

BD 534 

71 

BD 735 

BD 533 

67 



71 



67 


BD 534 

71 

BD 795 

BD 705 

91 

BD 796 

BD 706 

96 

BD 797 

BD 707 

91 

BD 798 

BD 708 

96 

BD 799 

BD 709 

91 

BD 800 

BD 710 

96 , 

BD 801 

BD 711 

91 

BD 802 

BD 712 

96 

BD 805 

BD 905 

101 

BD 806 

BD 906 

105 

BD 807 

BD 907 

101 

BD 808 

BD 908 

105 

BD 809 

BD 909 

101 

BD 810 

BD 910 

105 

BD 895 

BDW93 

143 

BD 896 

BDW 94 

148 

BD 897 

BDW 93A 

143 

BD 898 

BDW 94A 

148 

BD 899 

BDW 93B 

143 

BD 900 

BDW 94B 

148 

BD 901 

BDW 93C 

143 

BD 902 

BDW 94C 

148 

BD 905 

BD 905 

101 

BD 906 

BD 906 

105 

BD 907 

BD 907 

101 


TYPE 

SGS-ATES 

NEAREST 

PAGE 










BD 911 

BD 91 1 

101 


BD 912 

105 

IgHIilcM 

BD 239 

31 

BD 934 

BD 240 

33 

BD 935 

BD 239A 

31 

BD 936 

BD 240A 

33 

BD 937 

BD 239 B 

31 

BD 938 

BD 240 B 

33 

BD 939 

BD 239C 

31 

BD 940 

BD 240C 

33 

BD 943 

BD 533 

67 

BD 944 

BD 534 

71 

BD 945 

BD 535 

67 

BD 946 

BD 534 

71 


BD 533 

67 


BD 534 

71 


BD 241 A 

35 


BD 242A 

37 


BD 241 B 

35 


BD 242 B 

37 


BD 241 C 

35 


BD 242C 

37 

BDT 62 

BDW 94A 

148 

BDT 62A 

BDW 94B 

148 

BDT 62B 

BDW 94C 

148 

BDT 63 

BDW 93A 

143 

BDT 63 A 

BDW 93B 

143 

BDT 63B 

BDW 93C 

143 

BDT 91 

BD 907 

101 

BDT 92 

BD 908 

105 

BDT 93 

BD 909 

101 

BDT 94 

BD 910 

105 


XXXI 

































CROSS REFERENCE GUIDE (continued) 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BDT 95 

BD 911 

101 

BDT 96 

BD 912 

105 

BDW21 

BDW 21 

109 

BDW21A 

BDW 21 A 

109 

BDW21B 

BDW 21 B 

109 

BDW21C 



BDW 22 

BDW 22 

113 

BDW 22A 

BDW 22A 

113 

BDW 22B 

BDW 22B 

113 

BDW 22C 

BDW 22C 

113 


BDW 23 

117 

BDW 23A 

BDW 23A 

117 

BDW 23B 

BDW 23 B 

117 

BDW 23C 

BDW 23C 

117 

BDW 24 




BB 



ESI 


BDW 24C 

BDW 24C 

121 

BDW 51 

BDW 51 

125 

BDW 51 A 

BDW 51 A 

125 

BDW 51 B 

BDW 51 B 

125 

BDW 51 C 

BDW 51 C 

125 

BDW 52 

BDW 52 

jjE?»B 

BDW 52A 

BDW 52A 


BDW 52B 

BDW 52 B 


BDW 52C 

BDW 52C 

130 

BDW 53 

BDW 23 

117 

BDW 53A 

BDW 23A 

117 

BDW 53B 

BDW 23B 

117 

BDW 53C 

BDW 23C 

117 

BDW 54 

BDW 24 

121 

BDW 54A 

BDW 24A 

121 

BDW 54B 

BDW24B 

121 

BDW 54C 

BDW 24C 

121 

BDW 63 

BDX 53 

165 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BDW 63A 

BDX 53A 

165 

BDW 63B 

BDX 53 B 


BDW 63C 

1 


BDW 64 


KEZ9 

BDW 64A 

— 

177 

BDW 64 B 

BDX 54B 

177 

BDW 640 

BDX 540 

■E9 

BDW 73 

BDW 93 


BDW 73A 

BDW 93A 


BDW 73B 

BDW 93B 

143 

BDW 73C 

BDW93C 

143 

BDW 74 

BDW 94 

■EH 

BDW 74 A 

BDW 94A 

■EH 

BDW 74B 

BDW 94B 

«eh 

BDW 74C 

BDW 94C 

mm 


BDW 91 

■Ki^ 

BDW 92 

BDW 92 

IBM 

BDW 93 

BDW 93 

143 

BDW 93 A 

BDW 93A 

143 

BDW 93B 

BDW 93B 

mm 

BDW 93C 

mm 

mm 

BDW 94 

HI 

■eh 

BDW 94A 


148 

BDW 94B 

BDW 94 B 

148 

BDW 94C 

BDW 940 

KEEl 

BDX 10 

BDX 10 

IIAI 

BDX 10C 

BDX 10C 


BDX 11 

BDX 11 


BDX 12 

BDX 12 

tea 

BDX 13 

BDX 13 

161 

BDX 18 

BDX 18 

163 

BDX 33 

BDX 53 

165 

BDX 33A 

BDX 53A 


BDX 33B 

BDX 53 B 

■El 

BDX 330 

BDX 530 

165 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BDX 34 

BDX 54 

177 


BDX54A 

177 

BDX 34B 

BDX 54B 

177 

BDX 34C 

BDX 540 

177 

BDX 53 

BDX 53 

165 

BDX 53A 

BDX 53A 

165 

BDX 53B 

BDX 53B 

165 

BDX 53C 

BDX 53C 

eh 


BDX 54 

I UM 


ESE3S 

mm 


ESEHH 

mm 

BDX 54C 

BDX 54C 

mm 

BDX 60 

BDX 60 

in 

BDX 62 

BDX 86A 

200 

BDX 62A 

BDX 86B 

200 

BDX 62B 

BDX 86C 

200 

BDX 63 

BDX 85A 

195 

BDX 63A 

BDX 85B 

195 

BDX 63B 

BDX 85C 

195 

BDX 64 

BDX 88A 

210 

BDX 64A 

BDX 88B 

210 

BDX 64 B 

BDX88C 

210 

BDX 65 

BDX 87A 

205 

BDX 65A 

BDX 87 B 

205 

BDX 65B 

BDX 870 

imi 

BDX 70 

BDX 71 


BDX 71 

BDX 71 

193 


BD 709 

eh 


BD 710 

MSB 


BDX 87 

Kim 

BDX 83A 

BDX87A 

maun 

BDX 83B 

BDX87B 


BDX 83C 

BDX 87C 

PPM 

BDX 84 

BDX 88 

210 

BDX 84A 

BDX 88A 

210 


XXXII 

























































PAGE 

BDX 84B 

BDX 88B 

210 

HB 


210 







BDX 85B 









BDX 86 A 



BDX 86B 



BDX 86C 

BDX 86C 

200 

BDX 87 

BDX 87 

205 

BDX 87A 

BDX 87A 

205 

BDX 87B 

BDX 87 B 

205 

BDX 87C 

BDX 87C 


BDX 88 

BDX 88 


BDX 88A 



BDX 88B 



BDX 88C 




BDW21A 

109 


BDW 22A 

113 

BDX 93 

BDW21B 

109 

BDX 94 



BDX 95 

BDW21C 











BDY 90 

ESjgi 


BDY91 

BDY 91 


BDY 92 

BDY 92 

218 

BFX 34 

BFX 34 

220 








BSW 68 


BU 104 

BU 606 


BU 104D 

BU 606D 

290 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BU104DP 

BU 406D 

270 

BU 106 

BU 607 

285 

BU 107 

BU 607 

285 


BU 607 

285 

BU 1 09D 

BU 607D 

290 

BU109DP 

BU 407D 

270 


mMM 

285 

itW 

BUW24 

380 

BU 125 


232 

BU 125S 


236 

BU 126 


240 

BU 129 

BU 606 

285 

BU 133 


240 

BU 134 

BUW25 

384 


BUY 69A 

528 



285 

BU 31 1 

BU 607 

285 

BU 312 

BU 607 

285 

BU 322 


306 

BU 322 A 


306 

BU 323 

BU 930 

312 

BU 32 3 A 

BU 932 

312 


BU 326S 

260 



255 



260 

mtzm 


397 

BU 406 

BU 406 

264 



270 

BU 406H 

BU 406H 

264 

BU 407 

BU 407 

276 



270 



276 

umiiiiW 

BU 408 

264 

BU 408D 

BU 408D 

270 

BU 409 

BU 409 

282 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BU 411 

BU 607D 

290 

BU 412 


KM 

BU 413 



BU 606 

BU 606 


BU 606D 

BU 606D 

KM 

BU 607 

BU 607 

ana 

BU 607D 

BU 607D 


BU 608 

HB 

285 

BU 608D 


290 



295 

BU 807 

mm 

295 

BU 910 

BU 910 

301 

BU 911 

BU 911 

301 

BU 912 

BU 912 

301 

BU 920 

BU 920 

306 


BU 921 


BU 922 

|j^ 


BU 930 




BU 931 



BU 932 


BUR 10 

BUR 10 

318 

BUR 11 

BUR 11 


BUR 12 

BUR 12 

icM 

BUR 13 

BUR 13 


BUR 20 

BUR 20 

sm 

BUR 21 

BUR 21 

340 

BUR 22 

BUR 22 

346 

BUR 23 

BUR 23 

352 

BUR 24 

BUR 24 

354 

BUR 50 

BUR 50 

356 

BUR 51 

BUR 51 

362 

BUR 52 

BUR 52 

368 

BUS 11 

BUW 26 

388 

BUS 12 

BUW 35 

397 

BUS 12A 

BUW 36 

397 


XXXIII 


























































CROSS REFERENCE GUIDE (continued) 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BUS 13 

BUX 48 

490 





gslBUMf 


BUV 21 

BUR 21 


BUV 22 

BUR 22 

346 


■=ikfeki 



BslIliW 





BUW 24 


380 

BUW 25 

BUW 25 

384 

■ailYUBM 

wsamm 





EliMfeiH 


397 

BUW 35 

BUW 35 

397 

BUW 36 

ElIIMsfll 


BUW 44 

HHiliM 


BUW 45 



BUW 46 

BUW 46 

402 

BUW 57 

BUX 10 

412 

BUW 58 

BUX 11N 

424 

BUW 66 

BUW 66 

407 

BUW 67 

BUW 67 

407 

BUW 73 







MSMM 


lillHIM 

ItMIlBI 

KfSl 





ItllRIM 





BUX 13 

BUX 13 



BUX 14 

438 

BUX 15 

BUW 44 

402 


BUW 24 

l&TiM 

BUX16A 

BUW 24 

: 1 

BUX 16B 

BUW 24 

380 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BUX 16C 

BUW 24 

380 

BUX 17 

MlMgiii 

470 

BUX 17A 

IsliKiM 

476 

BUX 17B 

IdlMMKMI 

402 

BUX 17C 

BUW 44 

402 

BUX 18 

BUX 41 

464 

BUX 18A 

BUX 42 

476 

BUX 18B 

BUW 35 

397 

BUX 18C 

BUW 35 

397 

BUX 20 

BUX 20 

440 

BUX20S 


440 

iaiKgsifli 

Em 

446 


laiifawi 

446 

BUX 22 


452 

BUX 23 

HERiB 

352 

BUX 24 

■aiKiiji 

354 

BUX 25 

BUR 24 

354 

BUX 28 

BU 920 

306 

BUX 29 

BU 921 

306 

BUX 37 

BU 931 

312 

BUX 40 

BUX 40 

458 

BUX 40A 

BUX 40 

458 

BUX40S 

BUX 40 

458 

BUX 41 

BUX 41 

464 

BUX 41 N 

BUX41N 

470 

BUX41S 

BUX 41 

464 

BUX 42 

BUX 42 

476 

BUX 43 

BUX 43 

482 

BUX 44 

BUX 44 

484 

BUX 45 

BUW 34 

397 

BUX 46 

BUX 46 

486 

BUX 47 

BUX 47 

488 

BUX 48 

HIM 

490 

BUX 77 

ISMMm 

496 

BUX 78 

BUX 78 

496 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BUX 80 

BUX 80 

498 


BUX 82 

503 


BUX 97 

508 

BUX 97A 

BUX 97A 

508 

BUX 97B 


508 

BUY 18S 

BUY 18S 

512 


BUY 47 

515 

BUY 48 

BUY 48 

515 

BUY 49S 

BUY 49S 

520 

BUY 57 

BUX 40 

458 

BUY 58 


470 


BUY 68 

524 

rnrasg 


528 



528 

OBEH&l 

BUY 69 C 

528 

IBJlfeM 

BUW 35 

397 


BUW 35 

397 


MJ 900 

531 


MJ 901 

531 

MJ 1000 

MJ 1000 

531 

MJ 1001 

MJ 1001 

531 

MJ 2500 

MJ 2500 

533 

MJ 2501 

MJ 2501 

533 


MJ 2955 

535 


MJ 3000 

533 


MJ 3001 

533 


BUW 24 

380 


BUW 25 

384 

MJ 3040 

BU 920 

306 

MJ 3041 

BU 920 

306 

MJ 3042 

BU 920 

306 

MJ 4030 

BDX87A 

205 

MJ 10000 

BU 930 

312 

MJ 10001 

BU 931 

312 

MJ 10002 

BU 920 

306 


XXXIV 


















































SGS-ATES 

NEAREST 

PAGE 

MJ 10003 

BU 921 

306 

MJ 10012 

BU 931 

312 

MJ 13014 

BUW 34 

397 

MJ 13015 

BUW34 

397 

MJ 13330 

BUX41 

464 

MJ 13331 

BUX42 

476 

MJ 13332 

BUR 23 

352 

MJ 13333 

BUR 24 

354 

MJ 13334 

BUR 24 

354 

MJE 341 

BU 325 

245 

MJE 344 

BU 325 

245 

MJE 700 


537 


lyjisUiM 

537 


IBIhlrZlEl 

537 



537 

MJE 800 

MJE 800 

537 

MJE 801 

MJE 801 

537 

MJE 802 

MJE 802 

537 

MJE 803 

MJE 803 

537 


IsWIkfcfJ 

143 

■asgr^w 


143 


EM 

143 

SE 9303 

BDX 87A 

205 

SE 9304 

BDX 87B 

205 

SE 9305 

BDX 87C 

205 

SE 9400 

BDW 94A 

148 

SE 9401 

BDW 94B 

148 

SE 9402 

BDW 94C 

148 

SE 9403 

BDX 88A 

210 

SE 9404 

BDX 88B 

210 

SE 9405 

BDX 88C 

210 

TIP 29 

TIP 29 

540 

TIP 29 A 

TIP 29A 

540 

TIP 29B 

TIP 29 B 

540 

TIP 29C 

TIP 29C 

540 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

TIP 30 

TIP 30 


TIP 30A 

TIP 30 A 

EU 

TIP 30B 

TIP 30B 

542 

TIP 30C 

TIP 30C 

542 

TIP 31 

TIP 31 

544 

TIP 31 A 

TIP 31 A 

544 

TIP 31 B 

TIP 31 B 

544 

TIP 31 C 

TIP 31C 

544 

TIP 32 

TIP 32 

546 


TIP 32 A 

546 


TIP 32B 

546 


TIP 32C 

546 


TIP 41 

548 

TIP 41 A 

TIP 41 A 

548 

TIP 41 B 

TIP 41 B 

548 


TIP 41 C 

548 

TIP 42 

TIP 42 

550 

TIP 42A 

TIP 42 A 

550 

TIP 42B 

TIP 42B 

550 

TIP 42C 

TIP 42C 

550 

TIP 73 

BD 905 

101 

TIP 73A 

BD 907 

101 

TIP 73B 

BD 909 

101 

TIP 73C 

BD 911 

101 

TIP 74 

BD 906 

105 

TIP 74A 

BD 908 

105 

TIP 74B 

! BD 910 

105 

TIP 74C 

BD 912 

105 

TIP 100 

BDX 53 A 

165 

TIP 101 

BDX 53 B 

165 

TIP 102 

BDX 53C 

165 

TIP 105 

BDX 54A 

177 

TIP 106 

BDX 54B 

177 

TIP 107 

BDX 54C 

177 

TIP 110 

TIP 110 

556 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

TIP 111 

TIP 1 1 1 

556 

TIP 112 

TIP 112 

556 

TIP 115 

TIP 115 

558 

TIP 116 

TIP 116 

558 

TIP 117 

TIP 117 

558 

TIP 120 

TIP 120 

560 

TIP 121 

TIP 121 

560 

TIP 122 

TIP 122 

560 

TIP 125 

TIP 125 

562 

TIP 126 

TIP 126 

562 

TIP 127 

TIP 127 

562 

TIP 130 

TIP 130 

564 

TIP 131 

TIP 131 

564 

TIP 132 

TIP 132 

564 

TIP 135 

TIP 135 

566 


IdlsIlcMB 

566 

TIP 137 

I'll'SW.j 

566 

TIP 150 

l.lMIfe 

301 

TIP 151 

BSIIR 1 M 

301 

TIP 152 

BsIllfcliEM 

301 

TIP 660 

IslIIiW 

306 

TIP 661 

EBB 

Hill 


IslUAIHM 


ms 

UilcMAMI 


em m 

mm 


EB 



EMB 



Esm i 


■liM 

2N 3418 

2N 3418 

574 

2N 3419 

2N 3419 

574 

2N 3420 

2N 3420 

574 

2N 3421 

2N 3421 

574 

2N 3439 

2N 3439 . 

577 

2N 3440 

2N 3440 

577 

2N 3442 

2N 3442 

157 
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CROSS REFERENCE GUIDE (continued) 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

2N3445 

BDW51A 

125 

2N 3446 

BDW51B 

125 


BUY 68 

524 


I5BH3MI 



HSEBE1 


2N 3714 

2N 3714 

581 



581 



581 



224 



224 


H 

585 


mm a 

585 


mmm 

585 



585 



524 

2N 3831 

lairiaa 

524 

2N 3867 

ESEEm 

589 

2N 3868 

EnfE5SEM 

589 

2N 3902 

IIW 

380 

2N 3924 

BUY 68 

524' 

2N 4150 

BUBliW 

594 


Wlilifeil 

597 


MMWM 

597 


BSiBcHU 

597 


2N 4237 

600 

2N 4238 




IBI 




mu 

2N 4895 

2 N 4895 

603 

2N 4896 

2N 4896 

603 


2N 4897 

Mm 

2N 4898 

2N 4898 

mm 

2N 4899 

2N 4899 

607 

2N 4900 

2N 4900 

607 

2N 4901 

BDW 22 

113 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

2N 4902 

BDW 22A 

113 

2N 4903 

BDW 22B 

113 


■BBM 

mu 


fiisiffiiissi 

Klfl 




2N 4910 



2N 4911 

2N4911 

610 

2N 4912 

2N 4912 

610 

2N 4913 

BDW 21 

109 

2N 4914 

BDW 21 A 

109 

2N 4915 



2N 5038 



2N 5039 


istu 





BDW 21 A 



— ■ 





iUBBIil 


13351 

2N 5191 


3 

2N 5192 

2N5192 



2N5193 

629 


BS'EM 







380 

2N 5240 

BUW24 

380 

2N 5241 



2N 5294 

BD 537 

Hi 

2N 5296 

BD 533 

mm 

2N 5298 

BD 535 

67 



224 

2N 5334 

BUY 68 

524 

2N 5335 

BUY 47 

515 

2N 5336 

2N 5336 

feu 

2N 5337 

2N 5337 


2N 5338 

2N 5338 



TYPE 

SGS-ATES 

NEAREST 

PAGE 

2N 5339 

2N 5339 

633 

2N 5490 

BD 705 

91 

2N 5492 

BD 707 

El 

2N 5494 


El 

2N 5496 


El 

2N 5671 



2N 5672 

EBTiai 


Ugl&kU 

BSW67 


B«a 

BSW 67 



BDW.51C 


2N 5781 

BSS 44 

224 


BSS 44 

224 


BSS 44 

224 


BUY 68 

524 


BUY 68 

524 







BeUB&kkl 





ImJ 




2N 5868 

BDW 22B 

113 

2N 5869 

BDW 21 A 

109 

2N 5870 

BDW 21 B 

109 

2N 5871 

BDW 22A 

113 

2N 5872 

BDW 22B 

113 

2N 5873 

BDW 21 A 

109 


BDW 21 B 

■nia 


2N 5875 

HSU 

2N 5876 

2N 5876 



2N 5877 


2N 5878 

2N 5878 


2N 5879 

BDW 52A 


2N 5880 

BDW 52B 

Belli 

2N 5881 

BDW 51 A 


2N 5882 

BDW 51 B 
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2N 6043 


2N 6044 


2N 6045 


2N 6050 


2N 6051 
2N 6052 
2N 6053 
2N 6054 


2N 6055 
2N 6056 
2N 6057 
2N 6058 
2N 6059 
2N 6099 
2N 6107 


2N 6111 


2N 6121 


2N 6122 


2N 6123 


2N 6124 


2N 6125 
2N 6126 
2N 6226 


2N 6050 


2N 6051 


2N 6052 


2N 6053 
2N 6054 


2N 6055 


2N 6056 


2N 6057 


2N 6058 


2N 6059 
2N 6099 
2N 6107 


708 


205 


BDX 87A 205 



2N 6385 


BDX 87B 

2N 6386 


2N 6386 

2N 6387 

■EB 

2N 6388 

■IB 

2N 6469 

1 

BDW 52 

2N 6470 


BDW 51 

2N 6471 

1 

BDW 5tA 

2N 6472 

wmm 


2N6124 


2N 6125 
2N6126 
, BDW 52C 


2N 6473 


2N 6475 
2N 6486 
2N 6487 



2N 6569 
2N 6573 
2N 6574 
2N 6575 
2N 6594 
2N 6648 


2N 6649 


2N 6667 


2N 6668 


40251 


BUW34 


BUW34 


BDX 53C 


BDX 53C 


2N 6542 


2N 6543 


2N 6544 
2N 6545 
2N 6546 
2N 6547 
BDW 51 
BUW44 
2N 6546 
BUW45 
BDW 52 
BDX 88 
BDX 88A 
BDX 88B 


BDX 54 


BDX 54A 



BD 712 
2N 6486 
2N 6487 


XXXVII 






































































































ALPHABETICAL LIST OF SYMBOLS 


B 

G CBO 

d 

^s/b 


h 

G v 



* 1 FE1 / * 1 FE2 

*B 

'bi 

B2 

W 

BFM 

*BM 

*BR 

'brm 

*CBO 

•CEO 

^CER 

•CES 

CEV 

*CM 

'd 

*E 


Bandwidth 

Collector-base capacitance (emitter open to a.c. and d.c.) 

Distortion 

Second breakdown energy (with base-emitter junction reverse 
biased) 

Frequency 

Transition frequency 

Voltage gain 

Common emitter, small-signal value of the short-circuit forward 
current transfer ratio 

Common emitter, static value of the forward current transfer ratio 

Common emitter, static value of the forward current transfer matched 
pair ratio 

Base current 

Turn-on current 

Turn-off current 

Base forward current 

Base forward peak current 

Base peak current 

Base reverse current 

Base reverse peak current 

Collector current 

Collector cutoff current with emitter open 
Collector cutoff current with base open 

Collector cutoff current with specified resistance between emitter 
and base 

Collector cutoff current with emitter short-circuited to base 

Collector cutoff current with specified reverse voltage between 
emitter and base 

Collector peak current 

Drain current 

Emitter current 


XXXVIII 



■ebo 

Ip 

*FM 

U/b 

Po 

Ptot 

Pbb 

Pbe 

R cc 

Ree 

Rl 

R th 

R th j-amb 

D 

r *th j-case 

t 

"^"amb 

T"case 

tf 

T i 

^off 

^on 

tr 

t s 

"^stg 

V BE 

^BE (sat) 
V(BR) CBO 
^(BR) CEO 


Emitter cutoff current with collector open 
Continuous DC forward current 
Peak forward current 
Continuous DC reverse current 

Second breakdown collector current (with base-emitter junction 
forward biased) 

Output power of a specified circuit 
Total power dissipation 
Base dropping resistance 
Resistance between base and emitter 
Collector dropping resistance 
Emitter dropping resistance 
Load resistance 
Thermal resistance 

Thermal resistance junction-to-ambient 
Thermal resistance junction-to-case 
Time 

Ambient temperature 
Case temperature 
Fall time 

Junction temperature 

Turn-off time 

Turn-on time 

Rise time 

Storage time 

Storage temperature 

Base-emitter voltage 

Base-emitter saturation voltage 

Collector-base breakdown voltage with emitter open 

Collector-emitter breakdown voltage with base open 
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ALPHABETICAL LIST OF SYMBOLS (continued) 


V(BR) CER 
V(BR) CES 

V(BR) CEV 

V(BR) EBO 

^CB 

^CBO 

V C E 

V C EK 

^CEO 
V CEO (sus) 
V CER 

^CER (sus) 

V CE (sat) 
^CES 

V C EV 

^CEV (sus) 
^CEX (sus) 

V EB 

^EBO 

V F 

Vi 

V R 

Vrm 

^BE 

Zj 


Collector-emitter breakdown voltage with specified resistance 

Collector-emitter breakdown voltage with emitter short-circuited to 
base 

Collector-emitter breakdown voltage with specified reverse voltage 
between emitter and base 

Emitter-base breakdown voltage with collector open 

Collector-base voltage 

Collector-base voltage with emitter open 

Collector-emitter voltage 

Knee voltage at specified condition 

Collector-emitter voltage with base open 

Collector-emitter sustaining voltage with base open 

Collector-emitter voltage with specified resistance between emitter 
and base 

Collector-emitter sustaining voltage with specified resistance between 
emitter and base 

Collector-emitter saturation voltage 

Collector-emitter voltage with emitter short-circuited to base 

Collector-emitter voltage with specified reverse voltage between 
emitter and base 

Collector-emitter sustaining voltage with specified reverse voltage 
between emitter and base 

Collector-emitter sustaining voltage with specified circuit between 
emitter and base 

Emitter-base voltage 

Emitter-base voltage with collector open 

Continuous DC forward voltage 

Input voltage of a specified circuit 

Continuous DC reverse voltage 

Peak reverse voltage 

Impedance between base and emitter 

Input impedance 


XL 



RATING SYSTEMS FOR ELECTRONIC DEVICES 


A. DEFINITIONS OF TERMS USED 

a. Electronic device. An electronic tube or valve, transistor or other semiconductor 
device. 

Note: This definition excludes inductors, capacitors, resistors and similar compo- 
nents. 

b. Characteristic. A characteristic is an inherent and measurable property of a devi- 
ce. Such a property may be electrical, mechanical, thermal, hydraulic, electro-ma- 
gnetic, or nuclear, and can be expressed as a value for stated or recognized condi- 
tions. A characteristic may also be a set of related values, usually shown in graphi- 
cal form. 

c. Bogey electronic device. An electronic device whose characteristics have the pu- 
blished nominal values for the type. A bogey electronic device for any particular 
application can be obtained by considering only those characteristics which are 
directly related to the application. 

d. Rating. A value which establishes either a limiting capability or a limiting condition 
for an electronic device. It is determinated for specified values of environment and 
operation, and may be stated in any suitable terms. 

Note: Limiting conditions may be either maxima or minima. 

e. Rating system. The set of principles upon which ratings are established and which 
determines their interpretation. 

Note: The rating system indicates the division of responsibility between the device 
manufacturer and the circuit designer, with the object of ensuring that the working 
conditions do not exceed the ratings. 


B. ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratings are limiting values of operating and environmental condi- 
tions applicable to any electronic device of a specified type as defined by its published 
data, which should not be exceeded under the worst probable conditions. 

These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device, taking no responsibility for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations in the 
characteristics of the device under consideration and of all other electronic devices in 
the equipment. 

The equipment manufacturer should design so that, initially and throughout life, no 
absolute maximum value for the intended service is exceeded with any device under 
the worst probable operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, load variations, 
signal variation, environmental conditions, and variations in characteristics of the 
device under consideration and of all other electronic devices in the equipment. 
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RATING SYSTEMS FOR ELECTRONIC DEVICES (continued) 


C. DESIGN - MAXIMUM RATING SYSTEM 

Design-maximum ratings are limiting values of operating and environmental condi- 
tions applicable to a bogey electronic device of a specified type as defined by its pu- 
blished data, and should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device, taking responsibility for the effects of changes in operating condi- 
tions due to variations in the characteristics of the electronic device under considera- 
tion. 

The equipment manufacturer should design so that, initially and throughout life, no 
design-maximum value for the intended service is exceeded with a bogey device un- 
der the worst probable operating conditions with respect to supply-voltage variation, 
equipment, component variation, variation in characteristics of all other devices in the 
equipment, equipment control adjustment, load variation, signal variation and envi- 
ronmental conditions. 


D. DESIGN - CENTRE RATING SYSTEM 

Design-centre ratings are limiting values of operating and environmental conditions 
applicable to a bogey electronic device of a specified type as defined by its published 
data, and should not be exceeded under normal conditions. 

These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device in average applications, taking responsibility for normal changes 
in operating conditions due to rated supply-voltage variation, equipment component va- 
riation, equipment control adjustment, load variation, signal variation, environmental 
conditions, and variations in the characteristics of all electronic devices. 

The equipment manufacturer should design so that, initially, no design-centre value 
for the intended service is exceeded with a bogey electronic device in equipment ope- 
rating at the stated normal supply-voltage. 

The Absolute Maximum Rating System is commonly used for semiconductor devices. 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


TO-3 



ACCESSOR 

TYPE 

Q.ty 

ASSEMBLY 

KIT 1 

NUMBER 

KIT 2 

UNI-CODE 

MATERIAL 

MECH 

DATA 

Page 

CHEESE HEAD 

SCREWS 

SLOTTED 

2 

NR 021 D 


M4x14 

UNI 242 

STEEL 

NICKEL 

PLATED 


MICA 

WASHER • 

1 

# 

495320-CT2 

* 

495320-CT2 


MICA 

XXXVIII 

INSULATING 

BUSHES 

2 

DF 03 B 

DF 03 B 


NYLON 

XXXIV 

WASHERS 

2 

NR 024 A 



STEEL 

NICKEL 

PLATED 

XXXVII 

LOCK 

WASHERS 

2 

NR 026 B 


4 UNI 3703 

STEEL 

NICKEL 

PLATED 


HEXAGON 

NUTS 

4 

NR 022 D 


M4 UNI 5590 

STEEL 

NICKEL 

PLATED 


SOLDER LUG 

1 

NR 023 A 

! 



BRASS TIN 

PLATED 

XXXVI 


S-0375/2 


* 495320 -CT3 FOR MODIFIED TO-3 (see 2N6032 and 2N6033) 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 


TO-66 



ACCESSOR 

TYPE 

Qty 

ASSEMBLY 

KIT 1 

NUMBER 

KIT 2 

UNI-CODE 

MATERIAL 

MECH. 

DATA 

Page 

CHEESE HEAD 

SCREWS 

SLOTTED 

2 

NR 021. C 


M3x14 

UNI 242 

STEEL 

NICKEL 

PLATED 


MICA 

WASHER 

1 

DF 31 CTA 

DF 31 CTA 


MICA 

XXXV 

INSULATING 

BUSHES 

2 

DF 03 C 

DF 03 C 


NYLON 

XXXIV 

WASHERS 

2 

NR 024 B 



STEEL 

NICKEL 

PLATED 

XXXVII 

LOCK 

WASHERS 

2 

NR 026 A 


3UNI 3703 

STEEL 

NICKEL 

PLATED 


HEXAGON 

NUTS 

4 

NR 022 C 


M3 UNI 5590 

STEEL 

NICKEL 

PLATED 


SOLDER LUG 

1 

NR 023 B 



BRASS TIN 

PLATED 

XXXVI 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 


TO-220 



ACCESSOR 

TYPE 

Q.ty 

ASSEMBLY 

KIT 1 

NUMBER 

KIT 2 

UNI-CODE 

MATERIAL 

MECH. 

DATA 

Page 

CHEESE HEAD 

SCREW 

SLOTTED 

1 

NR 021 C 


M3x14 

UNI 242 

STEEL 

NICKEL 

PLATED 


RECTANGULAR 

WASHER 

1 

NR 231 CTB 



STEEL 

NICKEL 

PLATED 

XXXVIII 

MICA 

WASHER 

1 

DF 103 CTC 

DF 103 CTC 


MICA 

XXXVI 

INSULATING 

BUSHE 

1 

DF 03 C 

DF 03 C 


NYLON 

XXXIV 

WASHER 

1 

NR 024 B 



STEEL 

NICKEL 

PLATED 

XXXVII 

LOCK 

WASHER 

/ 

1 

NR 026 A 


3 UNI 3703 

STEEL 

NICKEL 

PLATED 


HEXAGON 

NUTS 

2 

NR 022C 


M3. UNI 5590 

STEEL 

NICKEL 

PLATED 


SOLDER LUG 

1 

NR 023 B 



BRASS TIN 

PLATED 

XXXVI 


S-0386/2 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 


DF02A 



A- 0025/1 


TYPE 

MATERIAL 

NOTE 

DF 02 A 

MICA 




XLVIII 





TYPE 

DF 103 CTC 






ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 



L 






NR 026 E 


120 



d j 


°L_J 

_D > 

A-0022 


TYPE 

max c 

'min 

max 1 

^mfn 

Dl 

S 

hi 

NOTE 

NR 026 E 

3.3 

3.1 

7.1 

6.8 

5.2 

0.4 

0.8 












MATERIAL: Steel nickel plated 


NR 231 CTB 



A-0023/2 


TYPE 

MATERIAL 

NOTE 

NR 231 CTB 

Steel nickel plated 




28.8 


ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 


495320 CT2 495320 CT3 
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EPITAXIAL PLANAR NPN 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 135, BD 137, BD 139 are silicon epitaxial planar transistors in JedecTO-126 
plastic package, designed for audio amplifiers and drivers utilizing complementary or 
quasi complementary circuits. 

The complementary PNP types are the BD 136, BD 138 and BD 140 respectively. 


ABSOLUTE MAXIMUM RATINGS 


BD 135 BD 137 I BD139 


Collector-base voltage (I E = 
Collector-emitter voltage (I B 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current 
Base current 

Total power dissipation atT c , 

T ai 

Storage temperature 
Junction temperature 


IH 


— 


lllil 







BD 135 
BD 137 
BD 139 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 10 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min.Typ. Max. 

Unit 

l CB0 Collector cutoff 

V C b=30V 

0.1 

pA 

current (1 E =0) 

T caS e=125 0 C 




V C b=30V 

10 

f»A 

l EB0 Emitter cutoff 

V eb =5V 

10 

HA 

current (l c = 0) 




V nFn ( QIIQ *Collector emitter 

l c = 30mA 



sustaining voltage 

for BD135 

45 

V 

( 1 B = 0) 

for BD137 

60 

v ! 


for BD139 

80 

V 

V ce ( sat* Collector-emitter 

1 c = 500mA 1 B = 50mA 

0.5 

V 

saturation voltage 




V BE * Base-emitter 

l c = 0.5A V CE = 2V 

1 

V 

on voltage 




h FE * DC current gain 

l c =5mA V ce =2V 

25 

- 


l c =0.5A V ce =2V 

25 

— 


All types 




l c =150mA V ce =2V 




for BD135 

40 250 

— 


for BD137, BD139 

40 160 

— 


* Pulsed pulse duration 

Available in h FE groups 
(l c = 150mA; V CE = 2 V) 


300psec, duty cycle < 2% 

Min. Max. 
h FE group 6 40 100 

10 63 160 

16 100 250 
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EPITAXIAL PLANAR PNP 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The BD 136, BD138, BD 140 are silicon epitaxial planar PNP transistors in JedecTO- 
126 plastic package, designed for audio amplifiers and drivers utilizing complemen- 
tary or quasi-complementary circuits. 

The complementary NPN types are respectively the BD 135, BD 137 and BD 139. 


ABSOLUTE MAXIMUM RATINGS 


BD 136 I BD 138 I BD140 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage ( I c =0) 
Collector current 
Collector peak current 
Base current 

Total power dissipation at T case <2! 


Storage temperature 
Junction temperature 


T amb 
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BD 136 
BD 138 
BD 140 


THERMAL DATA 



j-case Thermal resistance junction-case 

max 10 

°c/w 


ELECTR I CAL CH ARACTERI STI CS ( T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

HQ 

l CB0 Collector cutoff 

V cb =-30V 



-0.1 

HA 

current (l E =0) 

Toase=125“C 

V cb =-30V 



-10 

HA 

l EB0 Emitter cutoff 

V eb =-5V 


-10 

fSM 

current ( 1 c = 0) 



■ 

v ceo (sus)* Col| ector-emitter 

1 c =-30mA 




M 

sustaining voltage 

for BD136 


-45 


mm 

Ob=0) 

for BD138 


-60 



for BD140 


-80 


H 

V CE(sat) * Collector-emitter 

l c =-0.5A 

1 B =-0.05A 


-0.5 

D 

saturation voltage 




1 

V BE * Base-emitter 

l c =-0.5A 

> 

CNJ 

i 

II 

LLI 

O 

> 


-1 

V 

voltage 





h FE * DC current gain 

l c =-5mA 

V ce =-2V 

25 




1 c =-0.5A 
All types 

Vce = "2V 

25 


— 



l c = -150mAV CE =-2V 





for BD136 


40 

250 



for BD138, BD140 

40 

160 



* Pulsed: pulse duration =300^s, duty cycle < 2% 


Available in h FE groups 
(l c =-0.15A V ce =-2V) 



Min. 

Max. 

h FE group 6 

40 

100 

10 

63 

160 

16 

100 

250 
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BD 142 

SINGLE-DIFFUSED MESA NPN 


AUDIO POWER AMPLIFIER 

The BD 1 42 is a single-diffused mesa silicon NPN transistor in Jedec TO-3 metal case. It is 
intended fir a wide variety of intermediate and high power applications and is particularly 
recommended as an audio power amplifier. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

50 

V 

VcEV 

Collector-emitter voltage (V BE = -1 .5 V) 

50 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

45 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

lc 

Collector current 

15 

A 

l E . 

Base current 

7 

A 

Ptot 

Total power dissipation at T case < 25°C 

.117 

W 

"^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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BD 142 


THERMAL DATA 



Rth j-case Thermal resistance junction-case 

max 

1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CEV Collector cutoff 

current 

V CE = 40 V 

2 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V EB = 7 V 

1 

mA 

V CEV * Collector-emitter 

voltage (V BE = -1.5V) 

l c = 100mA 

50 

V 

v ceo(sus)* Collector-emitter 
voltage (l B = 0) 

l c = 200mA 

45 

V 

V C E(sat)* Collector-emitter 
saturation voltage 

l c = 4 A l B = 0.4 A 

1.1 

V 

V BE * Base-emitter voltage 

l c = 4 A V CE = 4 V 

1.5 

V 

h FE * DC current gain Gr. 4 

Gr. 5 
Gr. 6 
Gr. 7 

l c = 500mA V CE = 4 V 
l c = 500mA V CE = 4 V 
l c = 500mA V CE = 4 V 
l c = 500mA V CE = 4 V 

l C = 4 A V CE = 4 V 

20 50 

35 75 

60 145 

120 250 

12 35 160 

— ■ 

h FE 1 /h FE 2 Matched pair 

l c = 500mA V CE = 4 V 

1.6 

— 

f T Transition frequency 

l c = 500mA V CE = 4 V 

0.8 

MHz 

l s/b ** Second breakdown 

collector current 

V CE = 39 V 

3 

A 


* Pulsed: pulse duration = 300 \is, duty cycle = 1 .5% 

** Pulsed: Is, non repetitive pulse 
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EPITAXIAL-BASE NPN 


BD 175 
BD 177 
BD 179 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 1 75, BD 1 77 and BD 1 79 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 

The complementart PNP types are the BD 176, BD 178 and BD 180. 


ABSOLUTE MAXIMUM RATINGS 

BD 175 

BD 177 

BD 1 79 

^CBO 

Collector-base voltage (l E =0) 

45V 

60V 

80V 

^CEO 

Collector-emitter voltage (1 B = 0) 

45V 

60V 

80V 

^EBO 

Emitter-base voltage (l c =0) 


5V 


l c 

Collector current 


3A 


*CM 

Collector peak current 


7A 


P,o, 

Total power dissipation atT case <25°C 


30W 


1"stq 

Storage temperature 

-65 to 150°C 

V 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 



(1) Within this region the cross-section of the leads is uncontrolled. 


TO-126 (SOT 32) 
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BD 175 
BD 177 
BD 179 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 4.16 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BD175 V C g=45V 

100 

pA 

current (l E =0) 

for BD177 V C g=60V 

100 

ma 


for BD179 V C ^=80V 

100 

mA 

l EB0 Emitter cutoff 

V e ^=5V 

1 

mA 

current (l c =0) 




V nFn (c;ii<;)*Collector-emitter 

1 c =100 mA 



sustaining voltage 

for BD175 

45 

V 


for BD177 

60 

V 


for BD179 

80 

V 

V CE (sat* Collector-emitter 

l c =1 A 1 B = 0.1 A 

0.8 

V 

saturation voltage 




V BE * Base-emitter voltage 

> 

CVI 

II 

LXJ 

o 

> 

< 

Y 

o 

1.3 

V 

h FE * DC current gain 

l c = 150mA V ce =2V 

40 




l c =1 A V ce =2V 

15 

— 

f T Transistion frequency 

l c =250mA V CE =10V 

3 

MHz 


* Pulsed: pulse duration = 300 ps, duty cycle ^1.5% 
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EPITAXIAL-BASE PNP 


BD 176 
BD 178 
BD 180 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 176, BD 178 and BD 180 are silicon epitaxial-base PNP power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 

The complementary NPN types are the BD 175, BD 177 and BD 179. 


ABSOLUTE MAXIMUM RATINGS 

BD 176 

BD 178 

BD 180 

^CBO 

Collector-base voltage (1 E =0) 

-45V 

-60V 

-80V 

^CEO 

Collector-emitter voltage (1 B =0) 

-45V 

-60V 

-80V 

V EBO 

Emitter-base voltage (l c =0) 


-5V 


l c 

Collector current 


-3 A 


^ CM 

Collector peak current 


-7A 


P,o« 

Total power dissipation atT caS0 :<25°C 


30W 



Storage temperature 

| -65 to 150°C 

V 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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BD 176 
BD 178 
BD 180 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 4.16 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BD176 V C[f =-45V 

-100 

ma 

current (1 E = 0) 

for BD178 V CE ^-60V 

-100 

|iA 


for BD180 V C g=-80V 

-100 

HA 

l EB0 Emitter cutoff 

V £6= - 5V 

-1 

mA 

current (l c =0) 




V rFn {<5M<;) *Collector-emitter 

1 c =-100 m A 



sustaining voltage 

for BD176 

-45 

V 


for BD178 

-60 

V 


for BD180 

-80 

V 

V ce ( sa t* Collector-emitter 

o 

II 

i 

> 

CD 

II 

o 

> 

-0.8 

V 

saturation voltage 




V B E* Base-emitter voltage 

o 

II 

—L 

> 

< 

0 

1 

N) 

< 


D 

h FE * DC current gain 

l c = -150mA V C b=-2V 

40 

— 


l c =. 1A V ce =-2V 

15 


f T T ransistion frequency 

l c = -250mA V CE = -10V 

3 

MHz 


* Pulsed: pulse duration = 300 ps, duty cycle < 1 .5% 
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SINGLE-DIFFUSED MESA NPN 


BD 181 
BD 182 
BD 183 


HI-FI OUTPUT STAGES 

The BD 1 81 , BD 1 82 and BD 1 83 are single diffused silicon NPN transistors in Jedec TO-3 
metal case. 


ABSOLUTE MAXIMUM RATINGS 

BD181 

BD182 

BD183 

^CBO 

Collector-base voltage (l E = 0) 

55V 

70V 

85V 

VcER 

Collector-emitter voltage (R BE = 1 00£2) 

55V 

70V 

85V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

^EBO 

Emitter-base voltage (l c = 0) 


7V 


l c 

Collector current 


15A 


Ibm 

Base peak current 


7A 


Ptot 

Total power dissipation at T case ^ 25 °C 


117W 



Storage temperature 

-65 to 200 0 

C 

V 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 
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THERMAL DATA 


R thj-case Thermal resistance junction-case 


max 


1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

*CBO 

Collector cutoff 

for BD181 

V CB = 45 V 

2 



current (l E = 0) 

for BD182 

V CB = 60 V 

5 

§JiIS 


for BD183 

V CB = 80 V 

5 

9 

^EBO 

Emitter cutoff 
current (l c = 0) 

< 

m 

DO 

II 

-nI 

< 

5 

mA 

\/ * 
V CE (sat) 

Collector-emitter 

for BD181 

and BD183 



saturation voltage 

l c = 3 A 

for BD182 

l B = 0.3 A 

1 

V 




■c = 4 A 

l B = 0.4 A 

1 

V 

V BE 

Base-emitter 

for BD181 

and BD183 



voltage 

l C = 3 A 

for BD182 

V CE = 4 V 

1.5 

V 




l C = 4 A 

V CE = 4 V 

1.5 

V 

V CEK 

Knee voltage 

for BD181 and BD183 




l r = 3 A 






l R = value for which 





l c = 3.3A 

for BD182 

at V CE = 1 .5 V 

1 

V 



l r = 4 A 






l R = value for which 





l c = 4.4A 

at V CE = 1.5 V 

1 

V 

h * 
n FE 

DC current gain 

for BD181 

and BD183 


■ 

l c = 3 A 

for BD182 

V CE = 4 V 

20 70 

B 





l c = 4 A 

V CE = 4 V 

20 70 

n 


20 

















ELECTRICAL CHARACTERISTICS (continued) 


BD 181 
BD 182 
BB 183 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Linearity 


V CE = 4 V 

for BD182 

h FE at Iq = 0.3 A 

h FE at Iq = 4 A 

for BD181 and BD183 

h FE at ! C = °- 3 A 

2.5 4 

— 



2.5 3.5 


h FE at l c = 3 A 

h FE1 /h FE2 

Matched pair 

for 2xBD181 and 2xBD183 




l c = 3 A V ce = 4 V 

for 2 x BD182 

1.3 

— 




l C = 4 A V CE = 4 V 

1.3 

— 

fh fe 

Cutoff frequency 

Iq =0.3 A V ce = 4 V 

15 

kHz 

PRT 

Power rating test 

l c = 3 A V CE = 39 V 

1 

s 


* Pulsed: pulse duration = 300 jjis, duty cycle = 1 .5% 


Safe operating areas 



2 4 6 8 2 4 6 8 

1 10 V CE (V) 
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EPITAXIAL-BASE NPN 


BD 233 
BD 235 
BD 237 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 233, BD 235 and BD 237 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 

The complementary PNP types are the BD 234, BD 236 and BD 238 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 233 

BD 235 

BD237 

^CBO 

Collector-base voltage (l E =0) 

45V 

60V 

100 V 

V CEO 

Collector-emitter voltage (1 B =0) 

45V 

60V 

80V 

V CER 

Collector-emitter voltage (R BE = 1 KQ) 

45V 

60V 

100 V 

^EBO 

Emitter-base voltage (1 c = 0) 


5V 


i c 

Collector current 


2A 


^ CM 

Collector peak current 


6A 


Ptot 

Total power dissipation atT case <25°C 


25 W 


"^"stg 

Storage temperature 

-i 

65 to 150=0 

V 

Junction temperature 


150^ 



MECHANICAL DATA 


Dimensions in mm 
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BD 233 
BD 235 
BD 237 


THERMAL DATA 



R thj-case Thermal resistance junction-case 

max 5 

°c/w 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BD233 V CB =45V 


(lA 

current (1 E = 0) 

for BD235 V CEf =60V 


ma 


for BD237 V CEr 100V 


HA 


T cas =150“C 




for BD233 V ceP 45V 

2 

mA 


for BD235 V CEj =60V 

2 

mA 


for BD237 V C( j=100V 

2 

mA 

l EB0 Emitter cutoff 

V eb =5V 

1 

mA 

current (l c =0) 




V rFn («, .^Collector-emitter 

1 c = 100mA 



sustaining voltage 

for BD233 

45 

V 


for BD235 

60 

V 


for BD237 

80 

V 

V C E(sat)* Collector-emitter 

l c =1 A 1 B =0.1 A 

0.6 

V 

saturation voltage 




V BE * Base-emitter voltage 

o 

A 

> 

< 

o 

m 

& 

< 

1.3 

V 

h FE * DC current gain 

l c =150mA V ce =2V 

40 

m 


l c =1 A V ce =2V 

25 

B 

f T T ransistion frequency 

l c =250mA V CE = 1 0V 

3 

MHz 

h FE1 /h FE2 *Matched pairs 

l c =150mA V ce =2V 

1.6 

\m 

BD233/BD234 




BD235/BD236 



■ ■ 

BD237/BD238 



B 


* Pulsed: pulse duration = 300 |is, duty cycle < 1 .5% 
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EPITAXIAL-BASE PNP 


BD 234 
BD 236 
BD 238 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 234, BD 236 and BD 238 are silicon epitaxial-base PNP power transistors in 
Jedec TO-126 plastic-package intended for use in medium power linear and 
switching applications. 

The complementary NPN types are the BD 233, BD 235 and BD 237 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD234 

BD236 

BD238 

VcBO 

Collector-base voltage (1 E =0) 

-45V 

-60V 

-100 V 

^CEO 

Collector-emitter voltage (1 B =0) 

-45V 

-60 V 

-80V 

^CER 

Collector-emitter voltage (R BE = 1 KQ) 

-45V 

-60V 

-100 V 

^EBO 

Emitter-base voltage (1 c = 0) 


-5V 


1 c 

Collector current 


-2A 


^ CM 

Collector peak current 


-6A 


P 

r tot 

Total power dissipation atT case <25°C 


25W 


^stg 

Storage temperature 

1 -65 to 150°C 

T i 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 



(t) Within this region the cross-section of the leads is uncontrolled. 


TO-126 (SOT 32) 


27 


5/80 



ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 


l CB0 Collector cutoff 

for BD234 V ceP -45V 

-100 

pA 

current (1 E = 0) 

for BD236 V CB =-60V 

-100 

pA 


for BD238 V CEj =-100V 

-100 

pA 


Tcas e =150°C 




for BD234 V CB =-45V 

-2 

mA 


for BD236 V CEj =-60V 

-2 

mA 


for BD238 V CEf =-100V 

-2 

mA 

l EB0 Emitter cutoff 

V eb =-5V 

-1 

mA 

current (l c =0) 




v ceo ( SU s)*Collector-emitter 

1 c =-100 mA 



sustaining voltage 

for BD234 

-45 

V 

(I B =0) 

for BD236 

-60 

V 


for BD238 

-80 

V 

V CE(sat) * Collector-emitter 

n 

II 

1 

> 

Tl 

o 

> 

-0.6 

V 

saturation voltage 




V BE * Base-emitter voltage 

o 

II 

1 

> 

< 

o 

'll 

1 

N> 

< 

-1.3 

V 

h FE * DC current gain 

l c =-150mA V ce =-2V 

40 

— 


l c =-1 A V CE = -2V 

25 

— 

f T Transistion frequency 

l c = -250mA V CE = -10V 

3 

MHz 

h FE1 / h FE 2 Matched pairs 

l c = 150mA V ce =2V 

1.6 



BD233/BD234 

1 



BD235/BD236 




BD237/BD238 





* Pulsed: pulse duration = 300 jis, duty cycle < 1 .5% 
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EPITAXIAL-BASE NPN 


BO 239 
BD 239A 
BD 239B 
BD 239C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 239, BD 239A, BD 239B and BD 239C are silicon epitaxial-base NPN 
power transistors in Jedec TO-220 plastic package, intended for use in medium 
power linear and switching applications. 

The complementary PNP types are BD 240, BD 240A, BD 240B and BD 240C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 


BD239 IBD239AIBD239BIBD239C 


Collector-emitter voltage (R B e = 1000) 55V 70V 90V 

Collector-emitter voltage (l B = 0) 45V 60V 80V 

Emitter-base voltage (l c = 0) 5V 

Collector current 2A 

Collector peak current 4A 

Base current 0.6A 

Total power dissipation at T case ^25°C 30W 

T amb ^25°C 2W 

Storage temperature -65 to 150°C 

Junction temperature 150°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 





a a™ 


fe ■ 11 fl I • 



□: cr 



THERMAL DATA 


thj-case Thermal resistance junction-case max 4.17 °C/W 

thj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for BD 239 and BD 239A 



current (l B = 0) 

V CE = 30V 

0.3 

mA 


for BD 239B and BD 239C 




V CE = 60V 

0.3 

mA 

Ices Collector cutoff 

for BD 239 V CE = 45V 

0.2 

mA 

current (V B e = 0) 

for BD 239A V CE = 60V 

0.2 

mA 


for BD 239B V CE = 80V 

0.2 

mA 


for BD 239C V CE = 100V 

0.2 

mA 

Iebo Emitter cutoff 

V EB = 5V 

1 

mA 

current (l c = 0) 




Vceo (sus)*Collector-emitter 

l c = 30mA 



sustaining voltage 

for BD 239 

45 

V 

(l B = 0) 

for BD 239A 

60 

V 


for BD 239B 

80 

V 


for BD 239C 

100 

V 

VcE(sat)* Collector-emitter 

l c = 1 A l B = 0.2A 

0.7 

V 

saturation voltage 




V B E(on)* Base-emitter 

o 

II 

> 

< 

o 

m 

II 

< 

1.3 

V 

voltage 




h FE * DC current gain 

l c = 0.2A V CE = 4V 

40 

— 


o 

II 

> 

< 

o 

m 

II 

< 

15 

— 

h fe Small signal 

l c = 0.2A V CE =10V 



current gain 

f = IKHz 

20 

— 


l c = 0.2A V CE =10V 




f = 1MHz 

3 

— 


* Pulsed: pulse duration = 300/^s, duty cycle ^2%. 
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EPITAXIAL-BASE PNP 


BD 240 
BD 240A 
BD 240B 
BD 240C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 240, BD 240A, BD 240B and BD 240C are silicon epitaxial-base PNP 
power transistors in Jedec TO-220 plastic package, intended for use in medium 
power linear and switching applications. 

The complementary NPN types are BD 239, BD 239A, BD 239B and BD 239C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD240 

BD240A 

BD240B 

BD240C 

VcER 

Collector-emitter voltage (R B e = 100H) 

-55 V 

-70 V 

-90 V 

-115V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60 V 

-80 V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


— 5V 


lc 

Collector current 


-2A 


•cm 

Collector peak current 


— 4A 


•b 

Base current 


-0.6A 


P tot 

Total power dissipation at T case ^25°C 


30W 



T"amb ^25°C 


2W 


Tstg 

Storage temperature 


-65 to 150°C 


Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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BD 240 
BD 240A 

BD 240B 

BD 240C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 4.17 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for BD 240 and BD 240A 



current (l B = 0) 

V CE = -30 V 

-0.3 

mA 


for BD 240B and BD 240C 




V CE = —60 V 

-0.3 

mA 

Ices Collector cutoff 

for BD 240 V CE = -45V 

-0.2 

mA 

current (V BE = 0) 

for BD 240A V CE = -60V 

-0.2 

mA 


for BD 240B V CE = -80V 

-0.2 

mA 


for BD 240C V CE = -100V 

-0.2 

mA 

l EB0 Emitter cutoff 

< 

m 

CD 

II 

1 

Oi 

< 

-1 

mA 

current (l c = 0) 




Vceo (sus)*Collector-emitter 

l c = -30mA 



sustaining voltage 

for BD 240 

-45 

V 

(l B =0) 

for BD 240A 

-60 

V 


for BD 240B 

-80 

V 


for BD 240C 

-100 

V 

VcE(sat)* Collector-emitter 

l c = — 1 A l B = — 0.2A 

-0.7 

V 

saturation voltage 




V B E(on)* Base-emitter 

o 

II 

1 

— L 

> 

< 

o 

m 

II 

1 

< 

-1.3 

V 

voltage 




h FE * DC current gain 

l c = -0.2 A V CE = — 4V 

40 

— 


o 

II 

1 

> 

< 

o 

m 

II 

1 

< 

15 

— 

h fe Small signal 

l c = — 0.2A V CE = — 10V 



current gain 

f = IKHz 

20 

— 


o 

II 

1 

0 
Kd 
> 

< 

o 

m 

II 

1 

L 

o 

< 




f = 1MHz 

3 

— 


* Pulsed: pulse duration = 300jus, duty cycle =s2%. 
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EPITAXIAL-BASE NPN 


BD 241 
BD 241 A 
BB 241 B 
BD 241 C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD241, BD241A, BD241B and BD241C are silicon epitaxial-base NPN 
power transistors in Jedec TO-220 plastic package, intended for use in medium 
power linear and switching applications. 

The complementary PNP types are the BD 242, BD 242A, BD 242B and BD 242C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD241 

BD241A 

BD241B 

BD241C 

VcER 

Collector-emitter voltage (R B e = 100H) 

55V 

70V 

90V 

115V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


3A 


IcM 

Collector peak current 


5A 


Ib 

Base-current 


1A 


P tot 

Total power dissipation at T caS e ^25°C 


40W 



Tamb ^25 C 


2W 


Tstg 

Storage temperature 


-65 to 150°C 


Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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BD 241 
BD 241 A 
BD 241 B 
BD241C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 3.13 °C/W 

Rth j-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 


•CEO 

Collector cutoff 

for BD 241 and BD 241A 



■ 


current (l B = 0) 

V CE = 30V 



0.3 



for BD 241 B and BD241C 



■ 



V CE = 60V 



0.3 

pm 

!ces 

Collector cutoff 

for BD 241 

V CE = 45V 


0.2 

mA 


current (V B e = 0) 

for BD 241A 

V CE = 60V 



mA 


for BD 241 B 

V CE = 80V 


0.2 

mA 



for BD241C 

V CE = 100V 


0.2 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

OT 

II 

cn 

< 

1 


VcEO (sus) 

* Collector-emitter 

l c = 30mA 





sustaining voltage 

for BD 241 


45 


V 


Cb = 0) 

for BD 241A 


60 


V 


for BD241B 


80 


V 



for BD241C 


100 


V 

V C E (sat)* 

Collector-emitter 
saturation voltage 

o 

II 

CO 

> 

l B = 0.6A 

1.2 

V 

VBE(on)* 

Base-emitter 

voltage 

o 

II 

CO 

> 

< 

o 

m 

II 

< 

1.8 

V 

h FE * 

DC current gain 

lc= 1A 

V CE = 4V 

25 


— 



lc = 3A 

V CE = 4V 

10 


— 

hfe 

Small signal 
current gain 

l c = 0.5A 
f = IKHz 

V CE = 10V 

20 




l c = 0.5A 
f = 1MHz 

V CE = 10V 

3 


— 



* Pulsed: pulse duration = 300^s, duty cycle =£2%. 
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EPITAXIAL-BASE PNP 


BD 242 
BD 242A 
BD 242B 
BD 242C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 242, BD 242A, BD 242B and BD 242C are silicon epitaxial-base PNP 
power transistors in Jedec TO-220 plastic package, intended for use in medium 
power linear and switching applications. 

The complementary NPN types are the BD 241, BD 241 A, BD 241 B and BD 241 C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD242 

BD242A 

BD242B 

BD242C 

VcER 

Collector-emitter voltage (R B e = 10012) 

-55V 

-70V 

-90V 

-115V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100 V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


•c 

Collector current 


-3A 


IcM 

Collector peak current 


-5A 


•b 

Base-current 


-1 A 


P tot 

Total power dissipation at T case ^25°C 


40W 



T amb ^25°C 


2W 


T"stg 

Storage temperature 


-65 to 150°C 


Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 


Collector connecter! to tah 
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BD 242 
BD 242A 
BD 242B 

BD 242C 


THERMAL DATA 


Rthj-oase Thermal resistance junction-case max 3.13 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•CEO 

Collector cutoff 

for BD 242 and BD 242A 





current (l B = 0) 

V CE = -30V 



-0.3 

mA 



for BD 242B and BD 242C 






V CE = -60V 



-0.3 

mA 

•CES 

Collector cutoff 

for BD 242 

V CE = -45V 


-0.2 

mA 


current (V B e = 0) 

for BD 242A 

V CE = -60V 


-0.2 

mA 



for BD 242 B 

V CE = -80V 


-0.2 

mA 



for BD 242C 

V CE = -100V 


-0.2 

mA 

•ebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

CD 

II 

1 

Ol 

< 

-1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -30mA 





sustaining voltage 

for BD 242 


-45 


V 


(I B = 0) 

for BD 242A 


-60 


V 



for BD 242 B 


-80 


V 



for BD 242C 


-100 


V 

VcE (sat)* 

Collector-emitter 
saturation voltage 

o 

II 

1 

GO 

> 

l B = -0.6 A 

-1.2 

V 

Vbe* 

Base-emitter 

voltage 

o 

II 

1 

GO 

> 

> 

I 

II 

hi 

o 

> 

-1.8 

V 

h FE * 

DC current gain 

lc = -1 A 

V CE = — 4V 

25 


— 



l c = -3A 

V CE = -4V 

10 


— 

hfe 

Small signal 
current gain 

l c = -0.5 A 
f = IKHz 

V CE = -10V 

20 




l c = -0.5 A 
f = 1MHz 

< 

o 

m 

II 

o 

< 

3 


— 



* Pulsed: pulse duration = 300/as, duty cycle =£2%. 
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EPITAXIAL-BASE NPN 


BD 243 
BD243A 
BD243B 
BD 243C 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 243, BD 243A, BD 243B and BD 243C are silicon epitaxial-base NPN 
power transistors in Jedec TO-220 plastic package, intended for use in medium 
power linear and switching applications. 

The complementary PNP types are the BD 244, BD 244A, BD 244B and BD 244C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD243 

BD243A 

BD243B 

BD243C 

VcBO 

Collector-base voltage (l E =0) 

45V 

60V 

80V 

100 V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


•c 

Collector current 


6A 


IcM 

Collector peak current 


10A 


Ib 

Base current 


2A 


P tot 

Total power dissipation at T case ^25°C 


65W 


T s tg 

Storage temperature 


-65 to 150°C 


Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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BD 243 
BD 243A 
BD 243B 
BD 243C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.92 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T oaS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 


Max. 

Unit 

•CEO 

Collector cutoff 

for BD 243 and BD 243A 





current (l B = 0) 

V CE = 30V 



0.7 




for BD 243B and BD 243C 






V CE = 60V 



0.7 


Ices 

Collector cutoff 

for BD 243 

V CE = 45V 


0.4 

mA 


current (V B e = 0) 

for BD 243A 

V CE = 60V 


0.4 

mA 


for BD243B 

V CE = 80V 


0.4 

mA 



for BD 243C 

> 

o 

o 

II 

LU 

O 

> 


0.4 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 5V 

1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = 30mA 





sustaining voltage 

for BD 243 


45 


V 


Cb = 0) 

for BD243A 


60 


V 


for BD 243B 


80 


V 



for BD 243C 


100 


V 

Vce (sat)* 

Collector-emitter 
saturation voltage 

< 

CD 

II 

_o 

l B = 1 A 

1.5 

V 

Vbe* 

Base-emitter 

voltage 

< 

CD 

II 

_o 

< 

O 

m 

II 

4^ 

< 

2 

V 

h F E* 

DC current gain 

l c = 0.3 A 

V CE = 4V 

30 


— 



l c = 3A 

V CE = 4V 

15 


— 

hfe 

Small signal 
current gain 

l c = 0.5A 
f = IKHz 

V CE = 10V 

20 




l c = 0.50 
f = 1MHz 

Vce = 10V 

3 


— 



* Pulsed: pulse duration = 300/u.s, duty cycle ==2%. 
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EPITAXIAL-BASE PNP 


BD 244A 
BD 244B 
BB 244C 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 244, BD 244A, BD 244B and BD 244C are silicon epitaxial-base PNP 
power transistors in Jedec TO-220 plastic package intended for use in medium 
power linear and switching applications. 

The complementary NPN types are the BD 243, BD 243A, BD 243B and BD 243C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD244 BD244A BD244B 

BD244C 

VcBO 

Collector-base voltage (l E = 0) 

-45V -60V 

-80V 

-100 V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V -60V 

-80V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 

-5V 


lc 

Collector current 

-6A 


IcM 

Collector peak current 

-10A 


Ib 

Base current 

-2A 


P tot 

Total power dissipation at T case ^25°C 

65W 


T"stg 

Storage temperature 

-65 to 150°C 


Tj 

Junction temperature 

150°C 










BD 244 
BD244A 
BD 244B 
BD 244C 


THERMAL DATA 


Rthj-oase Thermal resistance junction-case max 1.92 °C/W 

Rth j-amb. Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•CEO 

Collector cutoff 

for BD 244 and BD 244A 





current (l B = 0) 

V CE = -30V 



-0.7 

mA 



for BD 244B and BD 244C 






V CE = -60V 



-0.7 

mA 

•CES 

Collector cutoff 

for BD 244 

V CE = -45V 


-0.4 

mA 


current (V B e = 0) 

for BD 244A 

V CE = -60 V 


-0.4 

mA 



for BD 244B 

V CE = -80V 


-0.4 

mA 



for BD 244C 

V CE = -100V 


-0.4 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

> 

LO 

I 

II 

00 

1X1 

> 

-1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -30mA 





sustaining voltage 

for BD 244 


-45 


V 


0 B = 0) 

for BD 244A 


-60 


V 



for BD 244B 


-80 


V 



for BD 244C 


-100 


V 

VcE (sat)* 

Collector-emitter 
saturation voltage 

o 

II 

1 

o> 

> 

l B = — 1 A 

-1.5 

V 

Vbe* 

Base-emitter 

voltage 

l c = -6A 

V CE = -4V 

-2 


h FE * 

DC current gain 

l c = -0.3 A 

V CE = -4V 


■ 

■ 



lc = -3A 

V CE = -4V 


l 

■ 

hfe 

Small signal 
current gain 

l c = -0.5A 
f = 1 KHz 

< 

o 

m 

II 

O 

< 

20 


■ 


l c = -0.5 A 
f = 1MHz 

V CE = -10V 

3 


■ 



* Pulsed: pulse duration = 300fis, duty cycle ^2% 
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EPITAXIAL PLANAR NPN 


BD 375 
BD 377 
BD 379 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The BD 375, BD 377 and BD 379 are silicon epitaxial planar NPN power transistors in 
Jedec TO-126 plastic package, intended for use in medium power linear and 
switching applications. 

The complementary PNP types are the BD 376, BD 378 and BD 380 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 375 

BD 377 

BD 379 

^CBO 

Collector-base voltage (1 E = 0) 

50V 

75 V 

100 V 

^CEO 

Collector-emitter voltage ( 1 B = 0) 

45V 

60V 

80V 

^EBO 

Emitter-base voltage ( 1 c = 0) 


5V 



Collector current 


2A 


*CM 

Collector peak current (repetitive) 


3A 


1 B 

Base current 


1 A 


P.ot 

Total power dissipation at T case <25°C 


25W 


^stg 

Storage temperature 

- 

55 to 150°C 

T i 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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'M 
X I 
: \ 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 5 °C/W 

Rth j-amb Thermal resistance junction-ambient max 100 °G/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iq 6 0 Collector cutoff 

for BD375 



current ( 1 E =0) 

V cb =45V 

2 

HA 


V cb = 45V T caS e = 150°C 

10 

ha 


for BD377 




V cb = 60V 

2 

HA 


V cb =60 V T case =150°C 

10 

HA 


for BD379 




V cb =80V 

2 

H A 


V cb = 80V T case =150°C 

10 

HA 

l EB0 Emitter cutoff 

V eb =5V 

100 

ha 

current (l c = 0) 




V CB0 Collector-base 

l c =1 OOpA 



voltage ( 1 E =0) 

for BD375 

50 

V 


for BD377 

75 

V 


for BD379 

100 

V 

V CE0 (sus) ’“Collector-emitter 

1 c =1 00mA 



sustaining voltage 

for BD375 

45 

V 

( 1 B = 0) 

for BD377 

60 

V 


for BD379 

80 

V 

V CE(sat) * Collector-emitter 

l c =1 A 1 B =0.1 A 

1 

V 

saturation voltage 




V BE * Base-emitter voltage 

l c =1A V ce =2V 

1.5 

V 
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EPITAXIAL PLANAR PNP 


BD 376 
BD 378 
BD 380 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The BD 376, BD 378 and BD 380 are silicon epitaxial planar PNP power transistors in 
Jedec TO-126 plastic package, intended for use in medium power linear and 
switching applications. 

The complementary NPN types are the BD 375, BD 377 and BD 379 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 376 

BD 378 

BD380 

^CBO 

Collector-base voltage ( 1 E = 0) 

-50V 

-75V 

-100V 

^CEO 

Collector-emitter voltage (1 B =0) 

-45V 

-60V 

-80V 

^EBO 

Emitter-base voltage ( 1 c = 0) 


-5V 


l c 

Collector current 


-2A 


^ CM 

Collector peak current (repetitive) 


-3A 


*B 

Base current 


-1 A 


P,o. 

Total power dissipation at T case <25°C 


25W 


"^"stg 

Storage temperature 

- 

55 to 1 50 °C 

T, 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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BD 376 

BD 378 
BD 380 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 5 °C/W 

Rth j-amb Thermal resistance junction-ambient max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T cas0 = 25°C unless otherwise specified) 


Parameter 

Test Conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BD376 



current (l E =0) 

V cb =-45V 

-2 

HA 


V cb =- 45V T case =150°O 

-10 

HA 


for BD378 





-2 

HA 


V cb =- 60V T case =150°C 


ha 


for BD380 




V cb =-80V 

-2 

HA 


V cb =- 80V T oase =150°C 

-10 

4A 

l EB o Emitter cutoff 

< 

m 

CD 

II 

Oi 

< 

-100 


current (l c = 0) 




V CB0 Collector-base 

r c =-ioopA 


H 

voltage ( 1 E =0) 

for BD376 

-50 

■ 


for BD378 

-75 

mm 


for BD380 

-100 

H 

V CEG(sus)*C° l,ector ‘ emitter 

1 c =-100mA 


M 

sustaining voltage 

for BD376 

-45 


(I B =0) 

for BD378 

-60 

■ 


for BD380 

-80 

u 

V CE (sat)* Collector-emitter 

< 

o 

i 

II 

m 

< 

T— 

1 

II 

o 

-1 

V 

saturation voltage 




V BE * Base-emitter voltage 

> 

eg 

i 

II 

LU 

0 

> 

< 

T- 

1 

II 

o 

-1.5 

V 
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ELECTRI CAL CH ARACTERI STI CS (continued) 


BD 376 
BD 378 
BD 380 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE * DC current Gr. 6 

gain Gr.10 

Gr.16 
Gr.25 

l c =-0.1 5A V ce =- 2V 
l c =-0.1 5A V ce =- 2V 
l c =-0.1 5A V ce =- 2V 
l c =-0.1 5A V ce =- 2V 
l c =-1 A V ce =-2V 

40 100 

63 160 

100 250 

150 375 

20 

- 

t on Turn-on time 

l c =-0.5A 1 B1 =-0.05A 

V CC =-30V 

75 

ns 

t off Turn-off time 

l c =-0.5A V cc =-30 V 

l B1 =-l B2 =-0.05 A 
i 

500 

ns 


* Pulsed: pulse duration =300 ps, duty cycle <2% 



2 4 SB 2 4 6 8 1 468 

io-' 1 10 -V CE (V) 
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EPITAXIAL-BASE NPN 


BD 433 
BD 435 
BB 437 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 433, BD 435 and BD 437 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package, intended for use in medium power linear and switching 
applications. 

The BD 433 is especially suitable for use in car-radio output stages. 

The complementary PNP types are the BD 434, BD 436 and BD 438 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 433 

BD 435 

BD 437 

^CBO 

Collector-base voltage (l E = 0) 

22V 

32V 

45V 

VcES 

Collector-emitter voltage (V BE = 0) 

22 V 

32V 

45V 

VcEO 

Collector-emitter voltage (l B = 0) 

22 V 

32V 

45V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


l c 

Collector current 


4A 


*CM 

Collector peak current (t < 10ms) 


7A 


Ib 

Base current 


1 A 


Ptot 

Total power dissipation at T case <25°C 


36 W 


T"stg 

Storage temperature 

-65 to 1 50°C 

T i 

Junction temperature 


1 50 °C 



MECHANICAL DATA 


Dimensions in mm 
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DC DC 


BD 433 
BD 435 
BB 437 


THERMAL DATA 


thj-case Thermal resistance junction-case max 3.5 °C/W 

thj-amb Thermal resistance junction-ambient max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CB0 Collector cutoff 

for BD433 V CB = 22 V 


K9 

current (l E = 0) 

for BD435 V CB = 32 V 

100 



for BD437 V CB = 45V 

100 

BM 

l CES Collector cutoff 

for BD433 V CE = 22V 

100 

(jlA 

current (V BE = 0) 

for BD435 V CE = 32V 

100 

jxA 


for 3D437 V CE = 45V 

100 

jlA 

l EB0 Emitter cutoff 

V EB = 5 V 

1 

mA 

current (l c = 0) 




v ceo(sus>* Collector-emitter 

l c = 100mA 



sustaining voltage 

for BD433 

22 

V 

(l B = 0) 

for BD435 

32 

V 


for BD437 

45 

V 

V r .F (^t)* Collector-emitter 

l c = 2A I b = 0.2A 



saturation voltage 

for BD433 

0.2 0.5 

V 


for BD435 

0.2 0.5 

V 


for BD437 

0.2 0.6 

V 

V BE * Base-emitter voltage 

l c = 10 mA V CE = 5V 

0.58 

V 


l c = 2 A V CE = IV 




for BD433 

1.1 

V 


for BD435 

1.1 

V 


for BD437 

1.2 

V 

h FE * DC current gain 

l c = 10 mA V CE = 5V 




for BD433 

40 130 

— 


for BD435 

40 130 

■ — 


for BD437 

30 130 

— 


l c = 500mA V CE = IV 

85 140 

— 


lc = 2 A V CE = IV 




for BD433 

50 

— 


for BD435 

50 

— 


for BD437 

40 

— 

h FE/ h FE 2 * Matched P air 

l c = 500mA V CE = IV 

1.4 

— 

f T Transition frequency 

l c = 250mA V CE = IV 

3 

MHz 


* Pulsed: pulse duration = 300 ^s, duty cycle = 1 .5% 
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EPITAXIAL-BASE PNP 


BD 434 
BD 436 
BB 438 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 434, BD 436 and BD 438 are silicon epitaxial-base PNP power transistors in Jedec 
TO-126 plastic package, intended for use in medium power linear and switching appli- 
cations. > 

The BD 434 is especially suitable for use in car-radio output stages. 

The complementary NPN types are the BD 433, BD 435 and BD 437 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 434 

BD 436 

BD 438 

V CBO 

Collector-base voltage (l E = 0) 

-22V 

-32 V 

-45V 

VcES 

Collector-emitter voltage (V BE = 0) 

-22V 

-32 V 

-45V 

VcEO 

Collector-emitter voltage (l B = 0) 

-22 V 

-32V 

-45V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


lc 

Collector current 


-4A 


•cm 

Collector peak current (t ^ 10ms) 


-7A 


'b 

Base current 


-1 A 


Ptot 

Total power dissipation at T case <25°C 


36 W 


T"stg 

Storage temperature 

| -65 to 1 50°C 

T i 

Junction temperature 


1 50°C 



MECHANICAL DATA 


Dimensions in mm 
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DC DC 


THERMAL DATA 


th j-case 
th j-amb 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


max 

max 


3.5 

100 


°C/W 

°C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BD434 V CB =-22V 

-100 

(jiA 

current (l E = 0), 

for BD436 V CB = -32V 

-100 

|iA 


for BD438 V CB = -45V 

-100 

|xA 

l CES Collector cutoff 

for BD434 V CE = -22V 

-100 

(xA 

current (V BE = 0) 

for BD436 V CE = -32V 

-100 

jiA 


for BD438 V CE = -45V 

-100 

fiA 

l EB o Emitter cutoff 

V EB = -5V 

-1 


current (l c = 0) 




Vr.pn^nc)* Collector-emitter 

l c = -1 00mA for BD434 

-22 


sustaining voltage 

for BD436 

-32 


(l B = 0) 

for BD438 

-45 


Vr.p^t)* Collector-emitter 

l c = -2A l B = -0.2A 



saturation voltage 

for BD434 

-0.2 -0.5 

V 


for BD436 

-0.2 -0.5 

V 


for BD438 

-0.2 -0.6 

V 

V BE * Base-emitter voltage 

l c = -10 mA V CE = -5V 

-0.58 

V 


l c = -2 A V CE = -1 V 




for BD434 

-1.1 

V 


for BD436 

-1.1 

V 


for BD438 

-1.2 

V 

h FE * DC current gain 

l c = -10mA V CE = -5V 




for BD434 

40 140 

— 


for BD436 

40 140 

— 


for BD438 

30 140 

— 


l c = -500mA V CE = -IV 

85 140 

— 


l c = -2 A V CE = -IV 




for BD434 

50 

— 


for BD436 

50 

— 


for BD438 

40 

— 

h FEl /h FE2 *Matched pair 

l c = -500mAV CE = -1V 

1.4 

— 

f T Transition frequency 

l c = -250mA V CE = -IV 

3 



* Pulsed: pulse duration = 300 |xs, duty cycle = 1.5% 
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DC transconductance 


Collector-emitter saturation 














EPITAXIAL-BASE NPN 


BD 439 
BD 441 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 439 and BD 441 are silicon epitaxial-base NPN power transistors in Jedec TO-1 26 
plastic package, intended for use in power linear and switching applications. 

The complementary PNP types are the BD 440 and BD 442 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 439 

BD 441 

^CBO 

Collector-base voltage (l E = 0) 

60V 

80V 

V CES 

Collector-emitter voltage (V BE = 0) 

60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 

5V 


Collector current 

4A 

^CM 

Collector peak current (t ^ 1 0ms) 

7A 

^B 

Base current c 

1 A 

^tot 

Total power dissipation at T case <25°C 

36 W 

Tstg 

Storage temperature 

-65 to 150°C 

T i 

Junction temperature 

1 50°C 


MECHANICAL DATA 


Dimensions in mm 
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BD 439 
BD 441 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 3.5 °C/W 

R thj-amb Thermal resistance junction-ambient max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

l CB0 Collector cutoff 

for BD439 

V CB = 60V 



100 


current (l E = 0) 

for BD441 

V CB = 80V 



100 

151 

l CES Collector cutoff 

for BD439 

V rF = 60 V 



100 

[iA 

current (V BE = 0) 

for BD441 

V CE = 80V 



100 

|iA 

l EB0 Emitter cutoff 

V EB = 5V 



1 

mA 

current (l c = 0) 





VnFn(Q.,Q)* Collector-emitter 

l c = 100mA 

for BD 439 

60 



V 

sustaining voltage 

0 B = 0) 


for BD 441 

80 



V 

VrF^t)* Collector-emitter 

l c = 2A 




0.8 

D 

saturation voltage 





Ifl 

V BE * Base-emitter voltage 

l c = 10 mA 

< 

o 

m 

II 

cn 

< 


0.58 


V 

l C = 2 A 

v CE = IV 



1.5 

V 

h FE * DC current gain 

l c = 10 mA 

V CE = 5V 

for BD 439 

20 

130 





for BD 441 

15 

130 


— 


l c = 500mA 

v CE = IV 

for BD 439 

40 

140 





for BD 441 

40 

140 


— 


l c = 2 A 

v CE = IV 

for BD 439 

25 






for BD 441 

15 



— 

hp E .j /hpE 2 * Matched pair 

ms 


1.4 

B 

f T Transition frequency 

Iq = 250mA 

< 

o 

m 

II 

< 

3 

MHz 


* Pulsed: pulse duration = 300 [is, duty cycle = 1.5% 
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Safe operating areas 


DC current gain 


BD 439 
BD 441 




DC transconductance 



0 0.5 1 1.5 v be (V) 


Collector-emitter saturation 
voltage 
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EPITAXIAL-BASE PNP 


BD 440 
BD 442 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 440 and BD 442 are silicon epitaxial-base PNP power transistors in Jedec TO-1 26 
plastic package intended for use in power linear and switching applications. 

The complementary NPN types are the BD439 and BD441 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 440 

BD 442 

^CBO 

Collector-base voltage (l E = 0) 

-60V 

-80V 

VcES 

Collector-emitter voltage (V BE = 0) 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 

-5V 

lc 

Collector current 

-4A 

IcM 

Collector peak current (t ^ 1 0ms) 

-7A 

^B 

Base current 

-1 A 

Ptot 

Total power dissipation at T case <25°C 

36 W 

"l"stg 

Storage temperature 

-65 to 1 50°C 

Tj 

Junction temperature 

1 50°C 


MECHANICAL DATA 


Dimensions in mm 





cr cr 



THERMAL DATA 


thj-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 


max 3.5 °C/W 
max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CB0 Collector cutoff 

for BD440 V CB = -60V 



current (l E = 0) 

for BD442 V CB = -80V 



l CES Collector cutoff 

for BD440 V CE = -60V 

-100 

|iA 

current (V BE = 0) 

for BD442 V CE = -80V 

-100 

(jiA 

l EB0 Emitter cutoff 

> 

LO 

II 

00 

LU 

> 

-1 

mA 

current (l c = 0) 




VrFn(Q..Q)* Collector-emitter 

l c = -100mA 



sustaining voltage 

for BD 440 

-60 

V 

(l B = 0) 

for BD 442 

-80 

V 

V r .F (cat)* Collector-emitter 

l c = -2A l B = -0.2A 

-0.8 

D 

saturation voltage 



II 

V BE * Base-emitter voltage 

l c = -10mA V CE = -5V 

-0.58 

V 


> 

T— 

1 

II 

LU 

0 
> 

< 

C\l 

1 

II 

_o 

-1.5 

V 

h FE * DC current gain 

l c = -10mA V CE = -5V 




for BD 440 

20 140 

— 


for BD 442 

15 140 

— 


l c = -500mA V CE = -IV 




for BD 440 

40 140 

— 


for BD 442 

40 140 

— 


l c = -2 A V CE = -IV 




for BD 440 

25 

— 


for BD 442 

15 

— 

h FE 1 /h FE 2 * Matchecl P air 

l c = -500mA V CE = -IV 

1.4 

— 

f T Transition frequency 

l c = -250mA V CE = -IV 

3 

MHz 


* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 
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EPITAXIAL-BASE NPN 


BD 533 
BD 535 
BD 537 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 533, BD 535 and BD 537 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 

The complementary PNP types are the BD 534, BD 536 and BD 538 respectively. 


ABSOLUTE MAXIMUM RATINGS 1 

1 

BD 533 

BD 535 

BD 537 

VcBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

V CES 

Collector-emitter voltage (V BE = 0) 

45 V 

60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


^C> ^E 

Collector and emitter current 


8A 


^B 

Base current 


1 A 


Ptot 

Total power dissipation at T case <25°C 


50 W 


"^*stg 

Storage temperature 

-65 to 1 50°C 

T J 

Junction temperature 


1 50°C 






BD 533 
BD 535 
BD 537 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 2.5 °C/W 

R thj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 

for BD533 

V CB = 45V 



100 

(jlA 

current (l E = 0) 

for BD535 

V CB = 60V 



100 

fxA 



for BD537 

V CB = 80V 



100 

[xA 

*CES 

Collector cutoff 

for BD533 

= 45V 



100 

fxA 

current (V BE = 0) 

for BD535 

V CE = 60V 



100 

(xA 


for BD537 

V CE = 80V 



100 

|xA 

*EBO 

Emitter cutoff 
current (l c = 0) 

V EB 

= 5V 


1 

mA 

\/ * 
v CEO (sus) 

Collector-emitter 

^C 

= 100mA 

for BD533 

45 



V 

sustaining voltage 



for BD535 

60 



V 


(l B =0) 



for BD537 

80 



V 

^CE (sat)* 

Collector-emitter 

IB 

= 2A 

l B = 0.2A 



0.8 

V 

saturation voltage 

IB 

= 6A 

l B = 0.6A 


0.8 


V 

V BE * 

Base-emitter voltage 

■c 

= 2 A 

V CE = 2 V 

1.5 

V 

h FE * 

DC current gain 

•c 

= 10 mA 

V CE = 5V 

for BD533 

20 








for BD535 

20 



— 





for BD$37 

15 



— 



lc 

= 500mA 

V CE = 2 V 

40 



— 



*c 

= 2 A 

V CE = 2 V 

for BD533 

25 








for BD535 

25 



— 





for BD537 

15 



— 

ft 

Transition frequency 

'c 

= 500mA 

V C E= IV 

3 

12 



h FE groups**: J 

^c 

= 2A 

V C E= 2 V 

30 


75 

— 



•c 

= 3A 

V CE = 2 V 

15 



— 


K 

lc 

= 2A 

V CE = 2 V 

40 


100 

— 



*c 

= 3A 

V CE = 2 V 

20 



— 


L (only for 

'c 

= 2A 

V CE = 2 V 

60 


150 

— 


BD533) 

lc 

= 3A 

V CE = 2 V 

30 



— 


* Pulsed: pulse duration = 300 \xs, duty cycle = 1.5% 

** Only on request 
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EPITAXIAL-BASE PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 534, BD 536 and BD 538 are silicon epitaxial-base PNP power transistors in Jedec 
TO-220 plastic package, intended for use in medium power linear and switching appli- 
cations. 

The complementary NPN types are the BD 533, BD 535 and BD 537 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD 534 

BD 536 

BD 538 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

VcES 

Collector-emitter voltage (V BE = 0) 

-45V 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


lc» Ie 

Collector and emitter current 


-8A 


Ib 

Base current 


-1 A 


^tot 

Total power dissipation at T case <25°C 


50 W 


1"stg 

Storage temperature 

! -65 to 1 50°C 

T i 

Junction temperature 


1 50°C 









DC DC 


THERMAL DATA 


thj-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 


max 

2.5 

°c/w 

max 

70 

°c/w 


ELECTRICAL CHARACTERISTICS (T c 


25°C unless otherwise specified) 


Parameter 


Collector cutoff 
current (l E = 0) 


Test conditions 


Min. Typ. Max. Unit 


*ces 

Collector cutoff 
current (V BE = 0) 

Iebo 

Emitter cutoff 
current (l c = 0) 

V CEO (sus)* 

Collector-emitter 
sustaining voltage 
(l B = 0) 

V CE (sat)* 

Collector-emitter 
saturation voltage 

* 

111 

m 

> 

Base-emitter voltage 

h FE * 

DC current gain 

fr 

Transition frequency 

h FE groups**: J 

K 

L (only for 

BD534) 



Pulsed: pulse duration = 300 jxs, duty cycle = 1.5% 
Only on request 
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BD 534 
BD 536 
BD 538 
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EPITAXIAL-BASE NPN 


BD 663 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 663 is a silicon epitaxial-base NPN power transistor in Jedec TO-220 plastic 
package intended for use in power linear and switching applications. 

The complementary PNP type is the BD 664. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

45 

V 

^CES 

Collector-emitter voltage (V BE = 0) 

45 

V 

V CEO 

Collector-emitter voltage (l B = 0) 

45 

V 

Vebo 

Emitter-base voltage (l c = 0) 

5 

V 

lc 

Collector current 

10 

A 

l B 

Base current 

5 

A 

Ptot 

Total power dissipation at T case <25°C 

75 

W 

^"stg 

Storage temperature 

-65 to 1 50 

°C 

T, 

Junction temperature 

150 

°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 
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BD 663 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.67 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CES Collector cutoff 

current (V BE = 0) 

V CE = 45 V 

100 

|xA 

l CE0 Collector cutoff 

current (l c = 0) 

V CE = 22 V 

1 

mA 

l EB0 Emitter cutoff 

current 

V EB “ 5 V 

1 

mA 

v ceo(sus)* Collector-emitter 
sustaining voltage 

Ob = 0) 

l c = 100mA 

45 


v cE(sat)* Collector-emitter 
saturation voltage 

l c =3A l B = 0.3A 

l c = 6 A l B = 0.6A 

1 

0.7 

V 

V 

V BE * Base-emitter voltage 

l c = 4 A V CE = 4 V 

1.5 

V 

h FE * DC current gain 

l c = 0.5A V CE = 2 V 

| c = 2 A V CE = 2 V 

l C = 3 A V CE = 2 V 

40 400 

20 250 

15 150 

B 

f T Transition frequency 

l c = 0.5A V CE = 10V 

3 

MHz 


* Pulsed: pulse duration = 300 fxs, duty cycle = 1 .5% 
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EPITAXIAL-BASE PNP 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 664 is a silicon epitaxial-base PNP power transistor in Jedec TO-220 plastic 
package intended for use in power linear and switching applications. 

The complementary NPN type is the BD 663. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

-45 

V 

VcES 

Collector-emitter voltage (V BE = 0) 

-45 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45 

V 

Vebo 

Emitter-base voltage (l c = 0) 

- 5 

V 

lc 

Collector current 

-10 

A 


Base current 

- 5 

A 

Ptot 

Total power dissipation at T case <25°C 

75 

W 

"^"stg 

Storage temperature 

-65 to 150 

°C 

T j 

Junction temperature 

150 

°C 






BD 664 


THERMAL DATA 


R th j-cas6 Thermal resistance junction-case 

max 1.67 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CES Collector cutoff 

current (V BE = 0) 

V CE = -45 V 

-100 

^^1 

l CE0 Collector cutoff 

current (l B = 0) 

V CE = -22 V 

-1 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V EB = -5 V 

-1 

mA 

V CFO rsu^* Collector emitter 
( ) sustaining voltage 
(l B = 0) 

l c = -100mA 

-45 

■ 

v CE(sat)* Collector-emitter 
saturation voltage 

l c = -3 A l B = -0.3A 

l c = -6 A l B = -0.6A 


V 

V 

V BE * o Base-emitter voltage 

l c = -4 A V CE = -4 V 

-1.5 

V 

h FE DC current gain 

l c := -0.5A V CE = -2 V 

l c = -2 A V CE = -2 V 

l c = -3 A V CE = -2 V 

40 400 

20 250 

15 150 

— 

f T Transition frequency 

l c = -0.5 A V CE = -10V 

3 

MHz 


* Pulsed: pulse duration = 300 jis, duty cycle = 1,5% 
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I 


DC current gain 


DC transconductance 



G-2597 


G-2594 


i 


in 


Collector-emitter saturation voltage 


Collector-emitter saturation voltage 
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EPITAXIAL-BASE NPN 


BD 675A BD 677 
BB 677A BD 679 
BD 679A BD 681 


MEDIUM POWER DARLINGTONS 

The BD 675A, BD 677, BD 677A, BD 679, BD 679A and BD 681 are silicon epitaxial-base 
NPN power transistors in monolithic Darlington configuration and are mounted in Jedec 
TO-1 26 plastic package. They are intended for use in medium power linear and switching 
applications. The complementary PNP types are the BD 676A, BD 678, BD 678A, BD 680, 
BD 680A and BD 682 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD675A BD677 
BD677A 

BD679 BD681 

BD679A 

^CBO 

Collector-base voltage (l E = 0) 

45V 60V 

80V 1 00V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 60V 

80V 1 00V 

V EBO 

Emitter-base voltage (l c = 0) 

5V 

lc 

Collector current 

4A 

IcM 

Collector peak current (repetitive) 

6A 

Ib 

Base current 

100mA 

Ptot 

Total power dissipation at T case <25°C 

40W 

"l"stg 

Storage temperature 

-65 to 1 50°C 

T l 

Junction temperature 

150 °C 
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BO 675A BD 677 
BD 677A BD 679 
BD 679A BB 681 


THERMAL DATA 


R 

n th j-case 

Thermal resistance junction-case 

max 

3.12 X/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

100 X/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min.Typ.Max. 

Unit 

l CB0 Collector cutoff 

for BD675A V CB =45V 

200 

juiA 

current (l E = 0) 

for BD677/677A V CB = 60V 

200 

[iA 


for BD679/679A V CB = 80V 

200 

jjiA 


for BD681 V CB? = 100V 

200 

|xA 

l CE0 Collector cutoff 

for BD675A V CE =22V 

500 

jjiA 

current (l B = 0) 

for BD677/677A V CE = 30V 

500 

(jiA 


for BD679/679A V CE = 40V 

500 

jjlA 


for BD681 V CE = 50V 

500 

jjiA 

l EB0 Emitter cutoff 

V EB = 5 V 

2 

mA 

current (l c = 0) 




VnFn^.Q)* Collector-emitter 

l c = 50 mA 


M 

sustaining voltage 

for BD675A 

45 


Ob = 0) 

for BD677/677A 

60 



for BD679/679A 

80 

1 ( l 


for BD681 

100 

HI 

v cE(sat)* Collector-emitter 

for BD677/679/681 



saturation voltage 

Iq = 1 .5A l B = 6mA 

2.5 

V 


for BD675A/677A/679A 




l c = 2A I b = 8mA 

2.8 

V 

V BE * Base-emitter voltage 

for BD677/679/681 




l c = 1.5A V CE = 3V 

2.5 



for BD675A/677A/679A 




> 

CO 

II 

LU 

o 

> 

< 

CM 

II 

_o 

2.5 


h FE * DC current gain 

for BD677/679/681 




l c = 1 .5A V CE = 3V 

750 

— 


for BD675A/677A/679A 




o 

II- 

K) 

> 

< 

O 

m 

II 

GO 

< 

750 

— 

h fe Small signal 

> 

CO 

LU 

o 

> 

< 

to 

II 

_o 



current gain 

f = 1 MHz 

1 

— 


* Pulsed: pulse duration = 300 \is, duty cycle = 1 .5% 
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BD 675A BD 677 
BD 677A BD 679 
BB 679A BD 681 
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EPITAXIAL-BASE PNP 


BD 676A BD 678 
BB 678A BB 680 
BB 680A BB 682 


MEDIUM POWER DARLINGTONS 

The BD 676A, BD 678, BD 678A, BD 680, BD 680A and BD 682 are silicon epitaxial-base 
PNP power transistors in monolithic Darlington configuration and are mounted in Jedec 
TO-1 26 plastic package. They are intended for use in medium power linear and switching 
applications. The complementary NPN types are the BD 675A, BD 677, BD 677A, BD 679, 
BD 679A and BD 681 respectively. 


ABSOLUTE MAXIMUM RATINGS 


V CB o Collector-base voltage (l E = 0) 

V CE o Collector-emitter voltage (l B = 0) 

V EB o Emitter-base voltage (l c = 0) 

l c Collector current 

l CM Collector peak current (repetitive) 

l B Base current 

P tot Total power dissipation at T case <25°C 

T stg Storage temperature 

Tj Junction temperature 


BD676A 

BD678 

BD678A 

BD680 

BD680A 

BD682 

-45V 

-60V 

-80V 

-100V 

-45V 

-60V 

-80V 

-100V 


-5V 



-4A 

-6A 

-100mA 

40W 

-65 to 1 50°C 
150 °C 



MECHANICAL DATA 


Dimensions in mm 







0C 0C 


THERMAL DATA 


thj-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 



ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

l CB0 Collector cutoff 

current (l E = 0) 

for BD676A V CB =-45V 

for BD678/678A V CB = -60V 
for BD680/680A V CB = -80V 
for BD682 V CB = -100V 

l CE0 Collector cutoff 

current (l B = 0) 

for BD676A V CE = -22V 

for BD678/678A V CE = -30V 
for BD680/680A V CE = -40V 
for BD682 V CE = -50V 

l EB0 Emitter cutoff 

current (l c = 0) 

V EB = -5 V 

Collector-emitter 
( ’ sustaining voltage 

(l B = 0) 

l c = -50 mA 

for BD676 A 
for BD678/678A 
for BD680/680A 
for BD682 


Collector-emitter 
saturation voltage 


Base-emitter voltage 


DC current gain 


for BD678/680/682 
I c = -1 .5A l B = -6rr 

for BD676A/678A/680A 


/682 

V CE = -3V 

8A/680A 

V CE = -3V 



for BD678/680/682 

l c 1.5A V CE 


V CE = -3V 


for BD676A/678A/680A 

l c = -2A V CE = -3V 


h fe 

Small signal 

l c = -1 .5 A 

> 

CO 

II 

ID 

O 

> 


current gain 

f = 1 MHz 



-200 jiA 
-200 |xA 
-200 }xA 
-200 |i,A 



-2.5 V 
-2.8 V 




Pulsed: pulse duration = 300 \xs, duty cycle = 1.5% 
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EPITAXIAL-BASE NPN 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BD705, BD707, BD709 and BD71 1 are silicon epitaxial-base NPN power transistors 
in Jedec TO-220 plastic package intended for use in power linear and switching 
applications. 

The complementary PNP types are the BD706, BD708, BD71 0 and BD71 2 respectively. 


BD 705 
BD 707 
BO 709 
BD 711 


ABSOLUTE MAXIMUM RATINGS 

BD705 

BD707 

BD709 

BD711 

VcBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

^CES 

Collector-emitter voltage (V BE = 0) 

45V 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V i 

60V 

80V 

100V 

^ebo 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


12A 


l B 

Base current 


5A 


Ptot 

Total power dissipation at T case <25°C 


75W 


^"stg 

Storage temperature 


-65 to 1 50°C 


T i 

Junction temperature 


1 50°C 









BD 705 
BD 707 
BD 709 
BD 711 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 1.67 °C/W 

R thj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

*CBO 

Collector cutoff 

for BD705 

V CB = 45 V 

100 

(jiA 

current (l E = 0) 

for BD707 

V CB = 60 V 

100 

jjiA 


for BD709 

V CB = 80 V 

100 

jjiA 



for BD711 

Tease = 150°C 

V CB = 100 V 

100 

(JiA 



for BD705 

V CB = 45 V 

1 

mA 



for BD707 

V CB = 60 V 

1 

mA 



for BD709 

V CB = 80 V 

1 

mA 



for BD711 

V CB = 100 V 

1 

mA 

IcEO 

Collector cutoff 

for BD705 

V CE = 22 V 

1 

mA 

current (l B = 0) 

for BD707 

V CE = 30 V 

1 

mA 


for BD709 

V CE = 40 V 

1 

mA 



for BD711 

V CE = 50 V 

1 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

> 

in 

II 

m 

LU 

> 

1 

mA 

\/ * 
v CEO(sus) 

Collector-emitter 
sustaining voltage 

l c =100 mA 

for BD705 

45 

V 


d B - 0) 


for BD707 

60 

V 



for BD709 

80 

V 




for BD711 

100 

V 

v CE(sat) 

Collector-emitter 
saturation voltage 

l c = 4 A 

l B =0.4 A 

1 


V CEK 

Knee voltage 

l c = 3A 

l _ ** 

'b “ 

0.4 


V BE 

Base-emitter voltage 

o 

II 

> 

< 

o 

m 

II 

< 

1.5 

V 
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BD 70S 
BD 707 
BD 709 
BD 711 


ELECTRICAL CHARACTERISTICS (continued) 

Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE * DC current gain 

l c = 0.5A V rE = 2 V 

40 120 400 

— 


> 

c\j 

II 

LU 

O 

> 

< 

CV1 

II 

_o 




for BD705 

30 

— 


for BD707 

30 

— 


for BD709 

30 

— 


o 

II 

> 

< 

n 

II 

4^ 

< 




for BD705 

20 30 150 

— 


for BD707 

15 150 

— 


for BD709 

15 150 

— 


for BD711 

15 150 

— 


l c = 10A V CE = 4V 




for BD705 

5 10 

— 


for BD707 

5 10 

— 


for BD709 

8 

— 


for BD711 

8 

— 

f T Transition frequency 

l c = 300mA V CE = 3V 




* Pulsed: pulse duration = 300 |is, duty cycle = 1.5% 
** Value for which l c = 3.3 A at V CE = 2 V 


G-2468 

Safe operating areas *C 

(A) 


10 


1 


10’ 1 

1 10 10 2 V CE (V) 
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POWER LINEAR AND SWITCHING APPLICATIONS 

The BD706, BD708, BD71 0 and BD71 2 are silicon epitaxial-base PNP power transistors in 
Jedec TO-220 plastic package, intended’ for use in power linear and switching appli- 
cations. 

The complementary NPN types are the BD705, BD707, BD709 and BD711 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BD706 

BD708 

BD710 

BD712 

^CBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100V 

^CES 

Collector-emitter voltage ^V BE = 0) 

-45V 

-60V 

-80V 

-100V 

^CEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


^c 

Collector current 


-12 A 


l B 

Base current 


-5A 


p t0t 

Total power dissipation at T case <25°C 


75 W 


"^stg 

Storage temperature 


-65 to 1 50°C 


T i 

Junction temperature 


1 50°C 













BD 706 
BD 708 
BD 710 
BD 712 


THERMAL DATA 


D 

n th i-case 

Thermal resistance junction-case 

max 

1.67 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

*CBO 

Collector cutoff 

for BD706 

V CB = -45 V 

-100 

julA 

current (J E = 0) 

for BD708 

V CB = -60 V 

-100 

julA 



for BD710 

V CB = -80 V 

-100 

fiA 



for BD712 

T oase = 150°C 

V CB = -100 V 

-100 

pA 



for BD706 

V CB = -45 V 

-1 

mA 



for BD708 

V CB = -60 V 

-1 

mA 



for BD710 

V CB = -80 V 

-1 

mA 



for BD712 

V CB = -100 V 

-1 

mA 

*CEO 

Collector cutoff 

for BD706 

V CE = -22 V 

-1 

mA 

current (l B = 0) 

for BD708 

V CE = -30 V 

-1 

mA 


for BD710 

V CE = -40 V 

-1 

mA 



for BD712 

V CE = -50 V 

-1 

mA 

'ebo 

Emitter cutoff 
current (l c = 0) 

V EB = -5 V 

-1 

mA 

V CEO(sus)* 

Collector-emitter 
sustaining voltage 

l c . = -100mA 

for BD706 

-45 

V 


Ob = 0) 


for BD708 

-60 

V 



for BD710 

-80 

V 




for BD712 

-100 

V 

v CE(sat) 

Collector-emitter 
saturation voltage 

l c = -4 A 

l B =-0.4 A 

-1 


V C EK* 

Knee voltage 

ckeb 

■b = ** 

-0.4 

V 

v BE * 

Base-emitter voltage 

l c = -4A 

V CE = -4V 

-1.5 

m 
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BD 706 
BO 708 
BD 710 
BD 712 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

h * ** 
n FE 

DC current gain 

l c = -0.5A 

V CE = -2V 

40 

120 

400 



l c = -2A 

V CE = -2V 

for BD706 

30 









for BD708 

30 



— 




for BD710 

30 



— 



o 

II 

1 

> 

V CE = -4V 

for BD706 

20 

30 

150 





for BD708 

15 


150 

— 




for BD710 

15 


150 

— 




for BD712 

15 


150 

— 



l c = -10A 

V CE = -4V 

for BD706 

5 

12 






for BD708 

5 

12 


— 




for BD710 


8 


— 




for BD712 


8 


— 

m 


— 

CO 

MHz 


* Pulsed: pulse duration = 300 jxs, duty cycle = 1.5% 

** Value for which l c = -3.3 A at V CE = -2 V 


Safe operating areas 



1 10 10 2 _ V CE (V) 
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BD 712 


DC current gain 


DC transconductance. 



02375 


G-2372 


■HI 


mi 


iiiiuii 


mmmmmmmmji i 

■■■■■■■■li 

\ms^nmmmmwMmmmmmml 




Collector-emitter saturation 
voltage 


Transition frequency 


3 

■■■i 

■HI 

■HI 

IIMHMI 

IIIBHI 

II1HMH 

in 

hi 

in 

KSm. 

ass 

iiiHim 

in 

B 

SI 

iSHHI 

IMBW 

in 

in 

mi 

■■■ 

HHIS9I 

B 

BB 

■■■ 

iiiHimi 

m 

■■■ 

IIIHMIlllllll 


■■■ 

IIIHMUIIIII 

■B 

■■■ 


■ 

■■■ 

m— BiHiw 


rjT*] 
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EPITAXIAL-BASE NPN 


BD 905 
BD 907 
BD 909 
BD 911 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 905, BD 907, BD 909, BD 91 1 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package. They are intended for use in power linear and switching 
applications. 

The complementary PNP types are the BD 906, BD 908, BD 91 0 and BD 91 2 respectively. 


ABSOLUTE MAXIMUM RATINGS | 

BD905 

BD907 

BD909 

BD911 

VcBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


^c 

Emitter and collector current 


1 5 A 


Ib 

Base current 


5A 


Ptot 

Total power dissipation at T case < 25°C 


90W 


"^"stg 

Storage temperature 


-65 to 150°C 


Tj 

Junction temperature 


1 50°C 



MECHANICAL DATA 


Dimensions in mm 
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BD 90S 
BD 907 
BD 909 
BD 911 


THERMAL DATA 



Rth j-case Thermal resistance junction-case 

max 

1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

^CBO 

Collector cutoff 

for BD905 

V CB = 45V 


500 

|xA 

current (l E = 0) 

for BD907 

V CB = 60 V 


500 

jjlA 



for BD909 

V CB = 80 V 


500 

fxA 



for BD911 

Tease = 150°C 

V CB = 100V 


500 

[xA 



for BD905 

V CB = 45 V 


5 

mA 



for BD907 

V CB = 60V 


5 

mA 



for BD909 

V CB = 80V 


5 

mA 



for BD911 

V CB =100V 


5 

mA 

^CEO 

Collector cutoff 

for BD905 

V CE = 30V 


1 

mA 

current (l B = 0) 

for BD907 

V CE = 30V 


1 

mA 


for BD909 

V CE = 40V 


1 

mA 



for BD911 

V CE = 50V 


1 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

> 

in 

II 

CD' 

HI 

> 

1 

mA 

\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

l c = 100mA 

for BD905 

45 


V 


08-0) 


for BD907 

60 


V 



for BD909 

80 


V 




for BD911 

100 


V 

V CE (sat)* 

Collector-emitter 

l c = 5A 

l B = 0.5A 


1 

V 

saturation voltage 

l c = 10A 

l B = 2.5A 


3 

V 

< 

00 

m 

1 

Base-emitter 
saturation voltage 

l c = 10A 

mm 

2.5 

V 

V BE * 

Base-emitter voltage 

0 

II 

01 
> 

> 

ii 

UJ 

o 

> 

1.5 

V 

h FE * 

DC current gain 

l c = 0.5A 

V CE = 4V 

40 

250 





l c = 5A 

V CE = 4V 

15 

150 

— 



l c = 10A 

V ce= 4V 

5 


— 

h 

Transition frequency 

l c = 0.5A 

< 

o 

m 

11 

< 

3 

MHz 


* Pulsed: pulse duration = 300 p.s, duty cycle = 1.5% 
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Safe operating areas 


BD 905 
BD 907 
BD 909 
BD 911 



13 

















EPITAXIAL-BASE PNP 


BD 906 
BD 908 
BO 910 
BD 912 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 906, BD 908, BD 91 0 and BD 91 2 are silicon epitaxial-base PNP power transistors 
in Jedec TO-220 plastic package. 

They are intended for use in power linear and switching applications. 

The complementary NPN types are the BD 905, BD 907, BD 909 and BD 91 1 respectively. 


ABSOLUTE MAXIMUM RATINGS j 

BD906 

BD908 

BD910 

BD912 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100 V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100 V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


Ie« Ic 

Emitter and collector current 


-15A 


Ib 

Base current 


-5A 


Ptot 

Total power dissipation at T case < 25°C 


90W 


T"stg 

Storage temperature 


-65 to 1 50°C 


T i 

Junction temperature 


1 50°C 



MECHANICAL DATA 


Dimensions in mm 
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BO 906 
BD 908 
BD 910 
BD 912 


THERMAL DATA 



Rthj-case Thermal resistance junction-case 

max 

1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



Min. Typ. 

Max. 

Unit 

l CB0 Collector cutoff 

for BD906 

V CB = -45V 


-500 

[iA 

current (l E = 0) 

for BD908 

V CB = -60V 


-500 

(jiA 


for BD910 

V CB = -80V 


-500 

[xA 


for BD912 

V CB = -100V 


-500 

[iA 


Tease = 150°C 






for BD906 

V CB = -45V 


-5 

mA 


for BD908 

V CB = -60V 


-5 

mA 


for BD910 

V CB = -80V 


-5 

mA 


for BD912 

V CB = -100V 


-5 

mA 

l CE0 Collector cutoff 

for BD906 

V CE = -30V 


-1 

mA 

current (l B = 0) 

for BD908 

V CE = -30V 


-1 

mA 


for BD910 

V CE = -40V 


-1 

mA 


for BD912 

V CE = -50V 


-1 

mA 

l EB0 Emitter cutoff 

V EB = -5V 



-1 

mA 

current (l c = 0) 






Vceo(sus)* Collector-emitter 

l c = -100mA 





sustaining voltage 


for BD906 

-45 


V 

(l B = 0) 


for BD908 

-60 


V 



for BD910 

-80 


V 



for BD912 

-100 


V 

v CE(sat)* Collector-emitter 

l c = -5A 

l B = -0.5A 


-1 

V 

saturation voltage 

l c = -10A 

l B = -2.5A 


-3 

V 

V BE(sat)* Base-emitter 

l c = -10A 

l B = -2.5A 


-2.5 

V 

saturation voltage 






V BE * Base-emitter voltage 

lc = - 5A 

V CE = -4V 

-1.5 

D 






H 












B 

f T Transition frequency 

■ 


3 



* Pulsed: pulse duration = 300 pis, duty cycle = 1 .5% 
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EPITAXIAL-BASE NPN 


BDW 21 
BDW 21A 
BDW 21B 
BDW 210 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BDW 21, BDW 21 A, BDW 21 B and BDW 21 C are silicon epitaxial-base NPN power 
transistors in Jedec TO-3 metal case intended for use in power linear and switching 
applications. 

The complementary PNP types are the BDW 22, BDW 22A, BDW 22B, and BDW 22C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDW21 

BDW21A 

BDW21B 

BDW21C 

^CBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

^CES 

Collector-emitter voltage (V BE = 0) 

45V 

60V 

80V 

100V 

^CEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


*c 

Collector current 


1 0A 


*CM 

Collector peak current 


15A 


^B 

Base current 


5A 


Ptot 

Total power dissipation at T case ^ 25°C 


90W 


T"stg 

Storage temperature 


-65 to 200 °C 


T i 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 
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BOW 21 
BOW 21 A 
BDW 21B 
BOW 21C 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max. 1.9 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices 

Collector cutoff 

for BDW21 

V CE = 45V 


100 

fxA 

current (R B e = °) 

for BDW21A 

V CE = 60V 


100 

|jiA 


for BDW21B 

V CE = 80V 


100 

[iA 



for BDW21C 

T C ase = 1 50 °C 

V CE =100V 


100 

(jiA 



for BDW21 

V CE = 45V 


1 

mA 



for BDW21A 

V CE = 60V 


1 

mA 



for BDW21B 

V^ 80V 


1 

mA 



for BDW21C 

V CE = 1 00V 


1 

mA 

IcEO 

Collector cutoff 

for BDW21 

V CE = 30V 




current (l B = 0) 

for BDW21A 

V CE = 30V 





for BDW21B 

V CE = 40V 






for BDW21C 

V CE = 50V 




Iebo 

Emitter cutoff 
current (l c = 0) 


= 5V 


1 


VcEO ( SUS )* ** 

Collector-emitter 
sustaining voltage 

l C 

= 100mA 

for BDW21 

45 


V 


(l B = 0) 



for BDW21A 

60 


V 




for BDW21B 

80 


V 





for BDW21C 

100 


V 

V CE (sat)* 

Collector-emitter 
saturation voltage 

H 

= 4A 

l B = 0.4A 

1 

V 

VcEK 

Knee voltage 


= 3A 

'b “ 

0.4 

V 

* 

HI 

CD 

> 

Base-emitter voltage 

□ 

= 4A 

< 

o 

m 

II 

< 

1.5 

V 

h F E* 

DC current gain 

lc 

= 0.5A 

V CE = 2 V 

40 120 

400 

■ 


'c 

= 2A 

V CE = 2 V 

30 





lc 

= 4A 

V CE = 4V 

15 

150 




lc 

= 1 0A 

V CE = 4V 

5 


B 

fr 

Transition frequency 

lc 

= 300mA 

> 

CO 

II 

LU 

o 

> 

3 

MHz 


* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 

** Value for which l c = 3.3A at V CE = 2 V 
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Safe operating areas 


BDW 21 
BDW 21ft 
BDW 21B 
BDW 21C 


DC current gain 



G-2671 



DC transconductance 


Collector-emitter saturation voltage 



0 0.5 1 15 V BE (V) 
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EPITAXIAL-BASE PNP 


BOW 22 
BDW 22 A 
BBW 22B 
BDW 22C 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BDW 22, BDW 22A, BDW 22B and BDW 22C are silicon epitaxial-base PNP power 
transistors in Jedec TO-3 metal case intended for use in power linear and switching 
applications. 

The complementary NPN types are the BDW 21, BDW 21 A, BDW 21 B and BDW 21 C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDW22 

BDW22A 

BDW22B 

BDW22C 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100V 

VcES 

Collector-emitter voltage (V BE = 0) 

-45V 

-60V 

-80V 

-100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


lc 

Collector current 


-10A 


IcM 

Collector peak current 


-1 5A 


'b 

Base current 


-5A 


Ptot 

Total power dissipation at T case < 25°C 


90W 


"^"stg 

Storage temperature 


-65 to 200 °C 


Tj . 

Junction temperature 


200 

I °c 



MECHANICAL DATA 


Dimensions in mm 
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THERMAL DATA 


Rthj-case Thermal resistance junction-case 


max 1.9 °C/W 


ELECTRICAL CHARACTERISTICS (T c 


25°C unless otherwise speqified) 


Parameter 

Test conditions 

Min. Typ. Max. 

I C es Collector-cutoff 

for BDW22 V CE = -45V 

-100 

current (V BE = 0) 

for BDW22A V CE = -60V 

-100 


for BDW22B V CE = -80V 

-100 


for BDW22C V CE = -100V 

-100 


Tease = 150 °C 

, 


for BDW22 V CE = -45V 

-1 


for BDW22A V CE = -60V 

-1 


for BDW22B V CE = -80V 

-1 


for BDW22C V CE = -100V 

-1 

l CE0 Collector-cutoff 

for BDW22 V CE = -30V 

-0.5 

current (l B = 0) 

for BDW22A V CE = -30V 

-0.5 


for BDW22B V CE = -40V 

-0.5 


for BDW22C V CE = -50V 

-0.5 

l EB0 Emitter-cutoff 

V EB = -5V 

-1 

current (l c = 0) 



V C eo(sus)* Collector-emitter 

l c = -100mA 


sustaining voltage 

for BDW22 

-45 

(l B = 0) 

for BDW22A 

-60 


for BDW22B 

-80 


for BDW22C 

-100 


V CE (sat)* 

Collector-emitter 
saturation voltage 

V C EK 

Knee voltage 

V BE * 

Base-emitter voltage 

* 

Hi 

U_ 

H 

DC current gain 

h 

Transition frequency 








Pulsed: pulse duration = 300 \is, duty cycle = 1 .5% 
**Value for which l c = -3.3 A at V CE = -2 V 
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EPITAXIAL-BASE NPN 


BDW 23 
BDW 23A 
BDW 23B 
BDW 23C 


POWER DARLINGTONS 

The BDW 23, BDW 23A, BDW 23B and BDW 23C are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are intended for use in hammer drivers, audio amplifiers and other 
medium power linear and switching applications. 

The complementary PNP types are the BDW 24, BDW 24A, BDW 24B and BDW 24C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDW23 

BDW23A 

BDW23B 

BDW23C 

VcBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


6A 


IcM 

Collector peak current (repetitive) 


8A 


Ib 

Base current 


0.2A 


Ptot 

Total power dissipation at T case ^25°C 


50W 


"^stg 

Storage temperature 


-65 to 150°C 


T i 

Junction temperature 


150 °C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 



tr- 

L 


0.4 


TO-220 
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BDW 23 
BDW 23 A 
BDW 23B 
BDW 23C 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 

Rth j-amb Thermal resistance junction-ambient max 


2.5 °C/W 
70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

■ 

Test conditions 

Min. Typ. 

Max. 

Unit 

•CBO 

Collector cutoff 

for BDW23 

V cb =45V 


200 

|xA 

current (l E = 0) 

for BDW23A 

V CB = 60V 


200 

|ulA 



for BDW23B 

V CB = 80 V 


200 

|iA 



for BDW23C 

v CB =ioov 


200 

|jiA 

IcEO 

Collector cutoff 

for BDW23 

V ce =22V 


500 

(jiA 

current (l B = 0) 

for BDW23A 

V CE = 30V 


500 

piA 


for BDW23B 

V PP = 40V 


500 

(jlA 



for BDW23C 

V CE = 50V 


500 

|iA 

Iebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

ro 

II 

tn 

< 

2 

mA 

v CEO(sus) 

Collector-emitter 
sustaining voltage 

l c =100 mA 

for BDW23 

45 


n 


Ob = 0) 


for BDW23A 

60 


■ 



for BDW23B 

80 


■ 




for BDW23C 

100 


il 

V CE (sat) 

Collector-emitter 

l c = 2A 

■a 


2 

■ 

saturation voltage 

lc = 6A 



3 

u 

V BE (sat) 

Base-emitter 
saturation voltage 


V q E — 8mA 

2.5 

V 

V BE * 

Base-emitter voltage 


V CE = 3V 


2.5 

V 




V CE = 3V 


3.0 

V 

h FE* 

DC current gain 

l c = 1A 

V CE = 3V 

1000 






l c = 2A 

V CE = 3V 

750 20000 

— 



l c = 6A 

V CE = 3V 

100 


— 

* 

LL 

> 

Parallel-diode 
forward voltage 

< 

CM 

II 

Ll- 

1.8 

V 


* Pulsed: pulse duration = 300 [is, duty cycle = 1.5% 
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Safe operating areas 


BDW 23 
BDW 23A 
BDW23B 
BDW 23C 


Internal circuit diagram 



R1 Typ.10kfl. 
R2Typ.150n 


G-2744 



1 


10 


10 2 V CE (V) 
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EPITAXIAL-BASE PNP 


BDW 24 
BDW 24A 
BBW 24B 
BDW 24C 


POWER DARLINGTONS 

The BDW 24, BDW 24A, BDW 24B, BDW 24C are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in hammer drivers, audio amplifiers and other medium power 
linear and switching applications. 

The complementary NPN types are the BDW 23, BDW 23A, BDW 23B and BDW 23C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDW24 

BDW24A 

BDW24B 

BDW24C 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


*c 

Collector current 


-6A 


*CM 

Collector peak current (repetitive) 


-8A 


^B 

Base current 


-0.2A 


Ptot 

Total power dissipation at T case <25°C 


50W 


"l"stg 

Storage temperature 


-65 to 1 50°C 


T i 

Junction temperature 


150 °C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 
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DC DC 


THERMAL DATA 


thj-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 


max 2.5 °C/W 
max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



Min. Typ. Max. 

Unit 

•CBO 

Collector cutoff 

for BDW24 

V CB = -45V 


-200 



current (l E = 0) 

for BDW24A 

V cb =-60V 


-200 




for BDW24B 

V cb =-80V 


-200 

MQh 



for BDW24C 

V CB = -1 oov 


-200 

■1 

IcEO 

Collector cutoff 

for BDW24 

V ce =-22V 





current (l B = 0) 

for BDW24A 

V CE = -30V 


-500 

IPs 


for BDW24B 

V ce =-40V 



HQH 



for BDW24C 

V ce =-50V 


-500 

m 

*EBO 

Emitter cutoff 
current (l c = 0) 

V EB = -5 V - 

-2 

mA 

^CEO(sus)* 

Collector-emitter 
sustaining voltage 

l c = -100 mA 

for BDW24 

-45 


V 


(l B = 0) 


for BDW24A 

-60 


V 



for BDW24B 

-80 


V 




for BDW24C 

-100 


V 

VcE (sat)* 

Collector-emitter 

l C = -2A 

l B = -8mA 


-2 


saturation voltage 

l c = -6A 

l B = -60mA 


-3 


^BE (sat)* 

Base-emitter 
saturation voltage 

l C = -2A 

l B = -8mA 

-2.5 

V 

< 

CD 

m 

* 

Base-emitter voltage 




-2.5 

n 



■S-4 *,'3^ 



-3.0 

n 

hpE* 

DC current gain 



1000 


B 


mmx-.- 


750 

20000 






100 


H 

V F * 

Parallel-diode 
forward voltage 

n 

II 

ro 

> 

bo 



* Pulsed: pulse duration = 300fis, duty cycle = 1.5% 
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Safe operating areas 


G-2748 


BDW 24 
BDW 24 A 
BDW 24B 
BDW 24C 


Internal circuit diagram 



R1Typ.10kA 

R2Typ.150A 



1 10, 10 2 -V ce (V) 


DC current gain 


DC transconductance 




0 12 3 -V BE (V) 
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EPITAXIAL-BASE NPN 


BDW 51 
BDW 51A 
BDW 51B 
BDW 51C 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BDW 51, BDW 51 A, BDW 51 B and BDW 51 C are silicon epitaxial-base NPN power 
transistors in Jedec TO-3 metal case. They are intended for use in power linear and 
switching applications. 

The complementary PNP types are the BDW 52, BDW 52A, BDW 52B and BDW 52C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 


I BDW51 I BDW51 AIBDW51 BIBDW51 C 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 

Collector peak current (repetitive) 
Base current 

Total power dissipation at T case <25°C 
Storage temperature 
Junction temperature 


60V 80V 

60V 80V 

60V 80V 

5V 
15A 
20A 
7 A 

1 25W 

-65 to 200°C 
200 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 

10.9 



8 . 7 mh * 11.7 
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BDW 51 
BDW51A 
BDW 51B 
BDW 51C 


THERMAL DATA 



Rthj-case Thermal resistance junction-case 

max 

1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^CBO 

Collector cutoff 

for BDW51 

V CB = 45 V 


500 

fxA 

current (l E = 0) 

for BDW51A 

V CB = 60V 


500 

|iA 



for BDW51B 

V CB = 80 V 


500 

fiA 



for BDW51C 

Tease = 150“C 

V CB = 100V 


500 

|iA 



for BDW51 

V CB = 45 V 


5 

mA 



for BDW51A 

V CB = 60V 


5 

mA 



for BDW51B 

V rR = 80V 


5 

mA 



for BDW51C 

< 

o 

00 

II 

o 

o 

< 


5 

mA 

IcEO 

Collector cutoff 

for BDW51 

V CE = 22 V 


1 


current (l B = 0) 

for BDW51A 

V CE = 30V 


1 



for BDW51B 

V CE = 40V 


1 




for BDW51C 

V CE = 50V 


1 

, 

*EBO 

Emitter cutoff 
current (l c = 0) 

V EB = 5 V 

2 

mA 

VcEO(sus)* 

Collector-emitter 
sustaining voltage 

l c = 100 mA 

for BDW51 

45 


V 


Ob = 0) 


for BDW51A 

60 


V 



for BDW51B 

80 


V 




for BDW51C 

100 


V 

VcE(sat)* 

Collector-emitter 

l c = 5A 

l B = 0.5A 


1 

V 

saturation voltage 

l c = 1 0A 

l B = 2.5A 


3 

V 

^BE(sat)* 

Base-emitter 
saturation voltage 

l c = 1 0A 

l B = 2.5A 

2.5 

V 

* 

HI 

co 

> 

Base-emitter voltage 

l c = 5A 

V CE = 4V 

1.5 


h FE* 

DC current gain 

l c = 5A 

V CE = 4 V 

20 

150 




l c = 1 0A 

V CE = 4V 

5 


— 

fl 

Transition frequency 

l c = 0.5A 

< 

o 

m 

< 

3 

MHz 


* Pulsed: pulse duration = 300 ^s, duty cycle = 1 .5% 
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G-2679 


BDW 51 
BOW 51A 
BBW 51B 
BBW 51C 


Safe operating areas 
(for BDW51 and BDW51A) 



1 10 10 2 V CE (V) 


Safe operating areas 
(for BDW51B and BDW51C) 



1 10 10 2 V CE (V) 
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DC current gain 


DC transconductance 



Collector-emitter saturation voltage Base-emitter saturation voltage 


G-2119/2 G-2123/2 
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EPITAXIAL-BASE PNP 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BDW 52, BDW 52A, BDW 52B and BDW 52C are silicon epitaxial-base PNP power 
transistors in Jedec TO-3 metal case. They are intended for use in power linear and 
switching applications. 

The complementary NPN types are the BDW 51, BDW 51 A, BDW 51 B and BDW 51 C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDW52 

BDW52A 

BDW52B 

BDW52C 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100V 

VcES 

Collector-emitter voltage (V BE = 0) 

-45V 

-60V 

-80V 

-100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


l c 

Collector current 


-1 5A 


*CM 

Collector peak current 


-20A 


*B 

Base current 


-7A 


Ptot 

Total power dissipation at T case <25°C 


125W 


"^stg 

Storage temperature 


-65 to 200°C 


T j 

Junction temperature 


200 °C 







BDW 52 
BOW 52A 
BBW 52B 
BDW 52C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 

for BDW52 

V CB = -45V 


-500 

|jA 

current (l E = 0) 

for BDW52A 

V CB = -60V 


-500 

fiA 



for BDW52B 

V CB = -80V 


-500 

fiA 



for BDW52C 

T case = 150°C 

V CB = -100V 


-500 

fiA 



for BDW52 

V CB = -45V 


-5 

mA 



for BDW52A 

V CB = -60V 


-5 

mA 



for BDW52B 

V CB = -80V 


-5 

mA 



for BDW52C 

V CB = -100V 


-5 

mA 

'CEO 

Collector cutoff 

for BDW52 

V CE = -22V 


-1 


current (l B = 0) 

for BDW52A 

V CE = -30V 


-1 



for BDW52B 

V CE = -40V 


-1 




for BDW52C 

V CE = -50V 


-1 


'ebo 

Emitter cutoff 
current (l c = 0) 

V eb ~ -5 V 

-2 

mA 

\/ * 
v CEO(sus) 

Collector-emitter 
sustaining voltage 

l c = -100 mA 

for BDW52 

-45 


V 


(l B = 0) 


for BDW52A 

-60 


V 



for BDW52B 

-80 


V 




for BDW52C 

-100 


V 

\f * 

v CE(sat) 

Collector-emitter 

l c = -5A 

l B = -0.5A 


-1 


saturation voltage 

l c = -10A 

l B = -2.5A 


-3 


V BE(sat)* 

Base-emitter 
saturation voltage 

l c = -10A 

l B = -2.5A 

-2.5 

V 

v BE * 

Base-emitter voltage 

o 

II 

cn 

> 

> 

i 

II 

lii 

O 

> 

-1.5 

V 

h FE * 

DC current gain 

l c = -5 A 

V CE = -4V 

■1 


n 


l c = -10A 

V CE = -4V 



E 

H 


l c = -0.5A 

V CE = -4V 

3 

IQQj 


* Pulsed: pulse duration = 300 fis, duty cycle = 1.5% 
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BDW 52 
BDW 52A 
BOW 52B 
BDW 52C 


DC current gain 


DC transconductance 




Collector-emitter saturation voltage Base-emitter saturation voltage 
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EPITAXIAL-BASE NPN 


BDW 91 


MEDIUM POWER DARLINGTON 

The BDW 91 is a silicon epitaxial base NPN transistor in monolithic Darlington confi- 
guration mounted in Jedec TO-39 metal case. It is intended for use in switching and 
linear applications. The complementary PNP type is the BDW92. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E = 0) 

180 

V 

V CEO 

Collector-emitter voltage ( 1 B = 0) 

180 

V 

^EBO 

Emitter-base voltage (1 c = 0) 

6 

V 

l c 

Collector current 

4 

A 

l B 

Base current 

100 

mA 

P,o. 

Total power dissipation at T case <25°C 

10 

W 


T amb <25°C 

1 

W 

T"stg 

Storage temperature 

-65 to 200 

°C 


Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BDW 91 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 17.5 °C/W 

R thj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 1 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (1 E = 0) 

V cb =180V 

50 

^9 

l CE0 Collector cutoff 

current (l B =0) 

V ce =90V 

50 


l EB0 Emitter cutoff 

current (l c = 0) 

V be =6V 

0.4 2 


V rcQ /....^Collector-emitter 
‘ ’ sustaining voltage 

l c =50 mA 

180 


v CE(sat)* Collector-emitter 
saturation voltage 

1 c =2A 1 B =4mA 

2 

V 

V BE * Base-emitter 

voltage 

l c = 2A V ce =2V 

2.5 

V 

h FE * DC current gain 

o o 

II II 

cn ro 
o> 

> 

< < 

o o 
m m 

II II 

cn cn 
< < 

1000 3000 

150 300 

- 

V F * Parallel diode 

forward voltage 

< 

CN 

II 

Ll 

2.5 

V 

h fe Small signal 

currente gain 

l c =Q.5A V ce = 2V 
f = 1 MHz 

20 

- 


* Pulsed: pulse duration = 300 nsec, duty cycle = 1 % 
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EPITAXIAL-BASE PNP 


BDW92 


MEDIUM POWER DARLINGTON 

The BDW 92 is a silicon epitaxial base PNP transistor in monolithic Darlington confi- 
guration mounted in Jedec TO-39 metal case. It is intended for use in switching and 
linear applications. 

The complementary NPN type is the BDW91. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (1 E = 0) 

-180 

V 

^CEO 

Collector-emitter voltage (1 B = 0) 

-180 

V 

^EBO 

Emitter-base voltage ( l c = 0) 

-6 

V 

'c 

Collector current 

X -4 

A 

l B 

Base current 

-100 

mA 

p, ot 

Total power dissipation at T case <25°C 

10 

W 


Tamb — 25°C 

1 

W 

^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BDW92 



THERMAL DATA 


D 

r *th j-case 

Thermal resistance junction-case 

max 17.5 °C/W 

R 

n th j-amb 

Thermal resistance junction-ambient 

max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (1 E =0) 

V cb =-180V 

-50 

HA 

l CE0 Collector cutoff 

current (1 B =0) 

V ce =-90V 

-50 

HA 

l EB0 Emitter cutoff 

current (l c = 0) 

V be = -6V 

-0.4 -2 

mA 

v ceo (sus) *Collector-emitter 
sustaining voltage 

1 c =-50 mA 

-180 

V 

V CE (sat)* Collector-emitter 
saturation voltage 

1 c =-2A 1 B =-4mA 

-2 

V 

V BE * Base-emitter 

voltage 

> 

C\J 

i 

0 

> 

< 

CM 

1 

II 

o 

-2.5 

V 

h FE * DC current gain 

l c =-2A V ce =-5V 

l c =-50mA V ce =-5V 

1000 3000 

150 300 

- 

V F * Parallel diode 

forward voltage 

l F =-2A 

-2.5 

V 

h fe Small signal 

current gain 

l c =-0.5A V ce =- 2V 
f = 1 MHz 

20 

- 


* Pulsed: pulse duration = 300|us, duty cycle = 1% 
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DC current gain 


G-3928 


DC transconductance 


G-3929 










EPITAXIAL-BASE NPN 


BDW 93 
BBW 93A 
BBW 93B 
BBW 93C 


POWER DARLINGTONS 

The BDW 93, BDW 93A, BDW 93B and BDW 93C are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are intended for use in power linear and switching applications. 
The complementary PNP types are the BDW 94, BDW 94A, BDW 94B and BDW 94C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDW93 

BDW93A 

BDW93B 

BDW93C 

VcBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

*c 

Collector current 


12A 


*CM 

Collector peak current 


15A 



Base current 


0.2A 


P«ot 

Total power dissipation at T case < 25°C 


80W 


1"stg 

Storage temperature 


-65 to 1 50°C 


Tj 

Junction temperature 


1 50°C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 



6/77 
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BOW 93 
BDW 93 A 
BOW 93B 
BDW 93C 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


1.56 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit. 

l CB0 Collector cutoff 

for BDW93 V CB = 45V 

100 

pA 

current (l E = 0) 

for BDW93A V CB =60V 

100 

pA 


for BDW93B V CB = 80V 

100 

pA 


for BDW93C V CB = 100V 

100 

pA 


Tease = 150°C 




for BDW93 V CB =45V 

5 

mA 


for BDW93A V CB = 60V 

5 

mA 


for BDW93B V CB = 80V 

5 

mA 


for BDW93C V CB = 100V 

5 

mA 

l CE0 Collector cutoff 

for BDW93 V CE =40V 

1 

mA 

current (l B = 0) 

for BDW93A V CE =60V 

1 

mA 


for BDW93B V CE =80V 

1 

mA 


for BDW93C V CE = 80V 

1 

mA 

l EB0 Emitter cutoff 

< 

m 

00 

II 

CJl 

< 

2 

mA 

current (l c = 0) 




V CE o(sus)* Collector-emitter 

l c = 100mA 



sustaining voltage 

for BDW93 

45 

V 

(l B = 0) 

for BDW93A 

60 

V 


for BDW93B 

80 

V 


for BDW93C 

100 

V 

V CE (sat)* Collector-emitter 

Iq = 5A l B = 20mA 

2 

mm 

saturation voltage 

l c = 10A l B = 100mA 

3 

B 

V BE (sat)* Base-emitter 

Iq ^ 5A l B = 20mA 

BBBBBI 

V 

saturation voltage 

l c = 10A l B = 100mA 


V 

h FE * DC current gain 



1 


EE 





fl 

kfl 

V F * Parallel-diode 

l F = 5A 

1.3 2 


forward voltage 

l F = 10A 

1.8 4 


h fe Small signal 

o 

II 

> 

< 

o 

m 

II 

o 

< 


■ 

current gain 

f = 1 MHz 

20 

B 


* Pulsed: pulse duration = 300 ps, duty cycle = 1.5% 
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G - 2630 


BDW 93 
BDW 93A 
BBW 93B 
BDW 93C 


Safe operating areas I C a 

(for BDW93 and BDW93A) ( A } 6 


2 


10 

8 

6 

4 

2 

1 

8 

6 


2 

io - 1 

2 466 2 468 2 468 

1 10 10 2 V C E (V) 



Safe operating areas 
(for BDW93B and BDW93C) 


Internal circuit diagram 


Qc 



RITypilOkfl. 
R2Typ. 150 A 



I 10 10 ! V CE (V) 
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POWER DARLINGTONS 

The BDW 94, BDW 94A, BDW 94B and BDW 94C are silicon epitaxial-base PNP 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are intended for use in power linear and switching applications. 
The complementary NPN types are the BDW 93, BDW 93A, BDW 93B and BDW 93C 
respectively. 
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THERMAL DATA 


BOW 94 
BDW 94A 
BDW 94B 
BDW 94C 


R 


th j-case 


Thermal resistance junction-case 


max 


1.56 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 


l CB0 Collector cutoff 

for BDW94 V CB = -45V 

-100 

fjiA 

current (l E = 0) 

for BDW94A V CB = -60V 

-100 

(iA 


for BDW94B V CB = -80V 

-100 

julA 


for BDW94C V CB = -100V 

-100 

julA 


Tease = 150°C 




for BDW94 V CB = -45V 

-5 

mA 


for BDW94A V CB = -60V 

-5 

mA 


for BDW94B V CB = -80V 

-5 

. mA 


for BDW94C V CB = -100V 

-5 

mA 

l CEO Collector cutoff 

for BDW94 V CE = -40V 

-1 

mA 

current (l B = 0) 

for BDW94A V CE = -60V 

-1 

mA 


for BDW94B V CE = -80V 

-1 

mA 


for BDW94C V CE = -80V 

-1 

mA 


V EB = -5V 

-2 

mA 





VrFn(Q..^* Collector-emitter 

l c = -100mA 



sustaining voltage 

for BDW94 

-45 

V 

(I B = 0) 

for BDW94A 

-60 

V 


for BDW94B 

-80 

V 


for BDW94C 

-100 

V 

Vnp^t)* Collector-emitter 

1 q = -5A l B = -20mA 

-2 

n 

saturation voltage 

l c = -10A l B = -100mA 

-3 

H 

V BE(sat)* Base-emitter 

l c = -5A l B = -20mA 

-2.5 

V 

saturation voltage 

l c = -10A l B = -100mA 

-4 

V 


l c = -3A V CE = -3V 

1000 




l c = -5A V CE = -3V 

750 20000 

— 


| c = -1 0A V CE = -3V 

100 

— 

V F * Parallel-diode 

l F = 5A 

■n 

V 

forward voltage 

l F = 10A 

Bkl 

V 

h te Small signal 

o 

II 

i 

> 

< 

o 

m 

II 

i 

L 

o 

< 



current gain 

f = 1 MHz 

20 

— 


* Pulsed: pulse duration = 300 jis, duty cycle = 1.5% 
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G - 2629 


BDW 94 
BOW 94A 
BDW 94B 
BDW 94C 


Safe operating areas 
(for BDW94 and BDW94A) 



2 466 2 466 2 466 

1 10 I0 2 -V C E (V) 


Safe operating areas 
(for BDW94B and BDW94C) 


Internal circuit diagram 



R1 Typ.10kft 
R2Typ.150fl 



1 10 10 2 -Vce(V) 


150 
















Srfiall signal current gain 


Collector-base capacitance 




1 10 -V C b(V 


Saturated switching characteristics 


Power rating chart 


G-2£3G 


G-2683 





HOMETAXIAL* NPN 


BDX10 /2N 3055H 
BOX 10C/2N 3055C 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BDX 10/2N 3055H and the BDX 10C/2N 3055C are single diffused «hometaxial*» 
silicon NPN transistors in Jedec TO-3 metal case. They are useful for power switching 
circuits, series and shunt regulator output stages and high fidelity amplifiers. 

Designed to assure freedom from second breakdown at maximum ratings. 

* Hometaxial types employ a structure in which the base region has homogeneous 
resistivity silicon material in the axial direction (emitter-to-collector). 


ABSOLUTE MAXIMUM RATINGS 

BDX10C 

2N3055C 

BDX10 

2N3055H 

VcBO 

Collector-base voltage (l E = 0) 

80V 

100V 

VcEV 

Collector-emitter voltage (V BE = -1 .5 V) 

70V 

90V 

VcER 

Collector-emitter voltage (R B e^ 100 £2) 

— 

70V 

V CEO 

Collector-emitter voltage (l B = 0) 

60V 

Vebo 

Emitter-base voltage (l c = 0) 

7V 


Collector current 

15A 

■b 

Base current 

7A 

Ptot 

Total power dissipation at T case < 25°C 

115W 

"l"stg 

Storage temperature 

-65 to 200 °C 

T i 

Junction temperature 

200 

' °C 


MECHANICAL DATA 


Dimensions in mm 
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BOX 10 /2N 3055H 
BOX 10C/2N 3055C 


THERMAL DATA 



Rth j-case Thermal resistance junction-case 

max 

1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

•cev Collector cutoff 

for BDX10/2N 3055H 



current (V BE = -1 .5 V) 

V CE = 1 oov 

5 

mA 


V CE = 100 V T case = 150°C 

30 

mA 


for BDX10C/2N 3055C 




V CE = 80V 

5 

mA 

S 

V ce = 80V T oase = 150°C 

30 

mA 

l CE0 Collector cutoff 

V CE = 30V 

0.7 

mA 

current (l B = 0) 




l EB0 Emitter cutoff 

> 

II 

CD 

LU 

> 

1 

mA 

current (l c = 0) 




V CE v(sus)* Collector-emitter 

l c = 100mA 



sustaining voltage 

for BDX10/2N 3055H 

90 

V 

(V BE = -1.5V) 

for BDX10C/2N 3055C 

70 

V 

V CE r(sus)* Collector-emitter 

for BDX10/2N 3055H 



sustaining voltage 

l c = 200mA 

70 

V 

(R be = 1 000) 




v ceo(sus)* Collector-emitter 

l G = 200mA 

60 

V 

sustaining voltage 




(l B = 0) 




V CE (sat)* Collector-emitter 

l c = 4 A l B = 400mA 

1 

V 

saturation voltage 

for BDX10/2N 3055H 




l c = 10A l B = 3.3A 

3 

V 

V BE * Base-emitter voltage 

l C = 4 A V CE = 4 V 

1.5 

V 
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BDX 10 /2N 3055H 
BOX 10C/2N 3055C 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE* 

DC current gain 


for BDX10/2N 3055H 






Gr. 4 

lc 

= 500mA 

V CE — 4 V 

20 

50 

— 



Gr. 5 

l c 

= 500mA 

V CE = 4 V 

35 

75 

— 



Gr. 6 

l c 

= 500mA 

V CE = 4 V 

60 

145 

— 



Gr. 7 

lc 

= 500mA 

V CE = 4 V 

120 

250 

— 




lc 

= 4 A 

V CE = 4 V 

20 

70 

— 




lc 

= 10 A 

V rF = 4 V 

5 


— 




for BDX10C/2N 3055C 







^c 

= 500mA 

V CE = 4 V 

20 

250 

— 




lc 

= 2 A 

V CE = 2 V 

20 

160 

— 




lc 

= 4 A 

V CE = 4 V 

12 


— 

h FE1 /h FE2 

Matched pair 


lc 

= 500mA 

V CE = 4 V 

1.6 

— 

f T 

Transition frequency 

lc 

= 1 A 

V CE = 4 V 

800 

kHz 

I ** 

's/b 

Second breakdown 

< 

o 

m 

= 60 V 


1.95 


A 


collector current 








* Pulsed: pulse duration = 300 jms, duty cycle = 1 .5% 

** Pulsed: 1 s, non repetitive pulse 


Safe operating areas 


DC current gain 
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BOX 10 / 2N 3055H 
BOX 10G/2N 3055C 






HOMETAXIAL* NPN 


BOX 11 / 2N 3442 
BOX 12/2N 4347 


HIGH POWER, HIGH VOLTAGE APPLICATIONS 

The BDX11/2N 3442 and BDX12/2N 4347 are high voltage, «hometaxial*» NPN 
transistors in Jedec TO-3 metal case. They are intended for use as power switches, 
regulators, dc-dc converters, inverters and audio amplifiers. 

*Hometaxial types employ a structure in which the base region has homogeneous 
resistivity silicon material in the axial direction (emitter-to-collector). 


ABSOLUTE MAXIMUM RATINGS 

BDX12 
2N 4347 

BDX 11 
2N 3442 

VcBO 

Collector-base voltage (l E = 0) 

140V 

160V 

V C EV 

Collector-emitter voltage (V BE = -1 .5 V) 

140V 

160V 

VcER 

Collector-emitter voltage (R BE ^ 100 £2) 

130V 

150V 

^CEO 

Collector-emitter voltage (l B = 0) 

120V 

140V 

Vebo 

Emitter-base voltage (l c = 0) 

7V 

lc 

Collector current 

1 0A 

*CM 

Collector peak current (repetitive) 

15A 

i B 

Base current 

7A 

Pto. 

Total power dissipation T case < 25°C for BDX1 1 /2N3442 

117W 


for BDX12/2N4347 

100W 

"l"stg 

Storage temperature 

-65 to 200 °C 

T i 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 
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BOX !1 / 2N 3442 
BOX 12/ 2N 4347 


THERMAL DATA 




Rthj-case Thermal resistance junction-case 

BDX11/2N 3442 

max 

1.5 °C/W 

BDX12/2N 4347 

max 

1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

V CB = 140 V 

1 

mA 

current (l E = 0) 




(for BDX11/2N 3442) 




l CE v Collector cutoff 

for BDX11/2N 3442 



current (V BE = -1.5 V) 

V CE = 140 V 

' 1 

mA 


V C e = 1 40 V T case = 1 50°C 

10 

mA 


for BDX12/2N 4347 




V CE = 120 V 

2 

mA 


V C e = 1 20 V T case = 150”C 

10 

mA 

l EB0 Emitter cutoff 




current (l c = 0) 

< 

m 

ro 

II 

-si 

< 

5 

mA 

Vr.Fv^MQ)* Collector-emitter 

l c = 100mA 



sustaining voltage 

for BDX11/2N 3442 

160 

V 

(V BE = -1.5V) 

for BDX12/2N 4347 

140 

V 

V CE r(sus)* Collector-emitter 

l c = 100mA 



sustaining voltage 

for BDX11/2N 3442 

150 

V 

(R be = 100 ft) 

for BDX12/2N 4347 

130 

V 

Vceo(sus)* Collector-emitter 

l c = 200mA 



sustaining voltage 

for BDX11/2N 3442 

140 

V 

(l B = o) 

for BDX12/2N 4347 J 

120 

V 

v cE(sat)* Collector-emitter 

for BDX11/2N 3442 



saturation voltage 

l C = 3 A l B = 0.3 A 

1 

V 


for BDX12/2N 4347 




l c = 2 A l B = 0.2 A 

1 

V 

V BE * Base-emitter voltage 

for BDX11/2N 3442 




l C = 3 A V CE = 4 V 

1.7 

V 


for BDX12/2N 4347 




l C = 2 A V CE = 4 V 

2 

V 
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BOX 11 / 2N 3442 
BOX 12/ 2N 4347 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

h FE * DC current gain 

for BDX11/2N 3442 





Gr. 4 

•c 

= 0.5 A 

^CE — 

4 V 

20 

50 

— 

Gr. 5 

i c 

= 0.5 A 

v CE = 

4 V 

35 

75 

— 

Gr. 6 

lc 

= 0.5 A 

v CE = 

4 V 

60 

145 

— 

Gr. 7 

'c 

= 0.5 A 

v CE = 

4 V 

120 

250 

— 


Ic 

= 3 A 

V CE = 

4 V 

20 ' 

70 

— 


for BDX12/2N 4347 






*c 

= 2 A 

V CE = 

4 V 

20 

70 

— 

h FEi /h FE2* Matched pair 

*c 

= 0.5 A 

< 

o 

m 

II 

4 V 


1.6 

— 

(for BDX11/2N 3442) 








l s/b ** Second breakdown 

^CE 

= 78 V BDX11/2N 3442 

1.5 


A 

collector current 

v CE 

= 67 V BDX12/2N 4347 

1.5 


A 


* Pulsed: pulse duration = 300 fis, duty cycle = 1.5% 
** Pulsed: Is, non repetitive pulse 


Safe operating areas 
(for BDX11/2N 3442 only) 



15Q 
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HOMETAXIAL* NPN 


BDX13 

40251 


HIGH CURRENT POWER APPLICATIONS 

The BDX 1 3/40251 is a single diffused «hometaxial» silicon NPN transistor in Jedec TO-3 
metal case. It is intended for a wide variety of high power applications because of very low 
collector saturation voltage up to 8 A. 

* Hometaxial types employ a structure in which the base region has homogeneous 
resistivity silicon material in the axial direction (emitter-to-collector). 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

50 

V 

VcEV 

Collector-emitter voltage (V BE = -1 .5 V) 

50' 

V 

^CEO 

Collector-emitter voltage (l B = 0) 

40 

V 

Vebo 

Emitter-base voltage (l c = 0) 

5 

V 

l c 

Collector current 

15 

A 

l B 

Base current 

7 

A 

P,o» 

Total power dissipation at T case < 25°C 

117 

W 

T*stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°c 


MECHANICAL DATA Dimensions in mm 
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BOX 13 
40251 


THERMAL DATA 



R thj-case Thermal resistance junction-case 

| max 

1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CEV Collector cutoff 

current (V BE = -1.5 V) 

V CE = 40 V 

V C e= 40V T oase = 1 50°C 

2 

10 

< < 

E E 



10 


v cbo(sus)* Collector-base 

sustaining voltage 
(l E = 0) 

l c =100 mA 

50 

V 

V rFV I'Quc'k* Collector-emitter 
( ) sustaining voltage 

(V BE = -1.5V) 

l c =100 mA 

50 

V 

Vppo feiie')* Collector-emitter 
( J sustaining voltage 
0b= 0) 

l c = 200 mA 

40 

V 

V CE (sat)* Collector-emitter 
saturation voltage 

l c = 8 A l B = 0.8 A 

1.5 

V 

V BE * Base-emitter voltage 

l c = 8 A V CE = 4 V 

2.2 

V 

h FE * DC current gain 

Gr. 4 
Gr. 5 
Gr. 6 
Gr. 7 

l c = 500mA V CE = 4 V 
l c = 500mA V CE = 4 V 
l c = 500mA V CE = 4 V 
l c = 500mA V CE = 4 V 

l c = 8 A V CE = 4 V 

20 50 

35 75 

60 145 

120 250 

15 60 

INI 1 

h FEi /h FE2* Matched pair 

l c = 500mA V CE = 4 V 

1.6 

— 

f T Transition frequency 

>c = 1 A V CE = 4 V 

0.8 

MHz 

l s/b ** Second breakdown 

collector current 

V CE = 39 V 

3 

A 


* Pulsed: pulse duration = 300 [is, duty cycle = 1.5% 

** Pulsed: Is, non repetitive pulse 
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EPITAXIAL-BASE PNP 


BOX 18 


POWER LINEAR AND SWITCHING APPLICATIONS 

The BDX 1 8 is a silicon epitaxial-base PNP power transistor in Jedec TO-3 metal case. It is 
intended for power switching circuits, series and shunt regulators, output stages and hi-fi 
amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

-100 

V 

VcEX 

Collector-emitter voltage (V BE = 1.5 V) 

-90 

V 

VcER 

Collector-emitter voltage (R be = 100S2) 

-70 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60 

V 

Vebo 

Emitter-base voltage (l c = 0) 

-7 

V 

lc 

Collector current 

-15 

A 

l b 

Base current 

-7 

A 

Ptot 

Total power dissipation at T case < 25°C 

117 

W 

"^"stg 

Storage temperature 

-65 to 200 

°C 

Tj 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BOX 18 


THERMAL DATA 



Rthj-case Thermal resistance junction-case 

max 

1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CEX Collector cutoff 

current (V BE = 1.5 V) 

V CE = -90 V 

V CE = -60 V T case = 150°C 

■ 

o dn 

< < 

E E 

l CE0 Collector cutoff 

current (l B = 0) 

V CE = -30 V 

-0.7 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V be =7V 

-5 

mA 

Vcex tens')* Collector-emitter 
< } sustaining voltage 
(V be =1.5 V, 

r be =ioo a) 

l c = -1 00 mA 

-90 

V 

V CE r(sus)* Collector-emitter 
sustaining voltage 
(R be = 100 £2) 

l c = -200 mA 

-70 

V 

^CEOfsus^ Collector-emitter 
( ) sustaining voltage 

Ob = 0) 

l c = -200 mA 

-60 

V 

V CE (sat)* Collector-emitter 
saturation voltage 

l c = -4 A l B = -0.4 A 

-1.1 

V 

V BE * Base-emitter voltage 

l c = -4 A V CE = -4 V 

-1.8 

v 

h FE * DC current gain 

l c = -4 A V CE = -4 V 

20 70 


f T Transition frequency 

l c = -1 A V CE = -10 V 

4 

1 MHz 


* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 

For characteristic curves see the BDW52 series 
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EPITAXIAL-BASE NPN 


BOX 53 
BOX 53A 
BBX 53B 
BOX 53C 


POWER DARLINGTONS 

The BDX 53, BDX 53A, BDX 53B and BDX 53C are silicon epitaxial-base NPN transistors 
in monolithic Darlington configuration and are mounted in Jedec TO-220 plastic 
package, intended for use in hammer drivers, audio amplifiers and other medium power 
linear and switching applications. 

The complementary PNP types are the BDX 54, BDX 54A, BDX 54B and BDX 54C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDX53 

BDX53A 

BDX53B 

BDX53C 

^CBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


8A 


*CM 

Collector peak current (repetitive) 


12A 


Ib 

Base current 


0.2A 


Ptot 

Total power dissipation at T case <25°C 


60W 


Tstg 

Storage temperature 


-65 to 1 50°C 


Tj 

Junction temperature 


150 °C 



MECHANICAL DATA 


Dimensions in mm 
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BOX 53 
BOX 53A 
BBX 53B 
BBX 53C 


THERMAL DATA 


max 2.08 °C/W 
max 70 °C/W 


R thi-case Thermal resistance junction-case 

R thj-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CB0 Collector cutoff 

for BDX53 V CB =45V 

200 

|iA 

current (l E = 0) 

for BDX53A V CB =60V 

200 

jjlA 


for BDX53B V CB =80V 

200 

|iA 


for BDX53C V CB = 100V 

200 

|iA 

l CE0 Collector cutoff 

for BDX53 V CE =22V 

500 

p,A 

current (l B = 0) 

for BDX53A V CE =30V 

500 

jjlA 


for BDX53B V CE =40V 

500 

(jlA 


for BDX53C V CE =50V 

500 

jjlA 

l EB0 Emitter cutoff 

< 

m 

□0 

II 

cn 

< 

2 

mA 

current (l c = 0) 




Vnpo(Q .,«)* Collector-emitter 

l c = 1 00 mA 



sustaining voltage 

for BDX53 

45 

V 

Ob = 0) 

for BDX53A 

60 

V 


for BDX53B 

80 

V 


for BDX53C 

100 

V 

V CE (sat)* Collector-emitter 

l c = 3A I b = 12mA 

2 

V 

saturation voltage 




v BE(sat>* Base-emitter 

l c = 3A l B = 12mA 

2.5 

V 

saturation voltage 




h FE * DC current gain 

> 

CO 

111 

o 

> 

< 

CO 

II 

_o 

750 

— 

V F Parallel-diode 

Ip = 3A 

1.8 

V 

forward voltage 

l F = 8A 

2.5 

V 


* Pulsed: pulse duration = 300 |is, duty cycle = 1.5% 
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Safe operating areas 


BOX 53A 
BOX 53B 
BBX 53C 


Internal circuit diagram 



I C MAX PULSED ' 

10 Ir MAX CONTINUOUS 


PULSE OPERATION* 



■u 

111 

Ml 

III 

■Pi' 



10 2 v rp o 


DC current gain 


DC transconductance 


11 



mmmm 

■■■■ 

■■■■ 

■■■■■ 

■■■■■ 

■■■■■ 


IBIS 

■■■■■ 
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EPITAXIAL-BASE NPN 


BDX53E 
BOX 53F 


POWER DARLINGTONS 


PRELIMINARY DATA 


The BDX 53E, BDX 53F are silicon epitaxial base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 54E and BDX 54F respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDX53E 

BDX53F 

^CBO 

Collector-base voltage (l E =0) 

140 V 

160 V 

^CEO 

Collector-emitter voltage (1 B = 0) 

140V 

160 V 

^EBO 

Emitter-base voltage (1 c = 0) 

5V 

^c 

Collector current 

8A 

^ CM 

Collector peak current 

12A 

1 B 

Base current 

0.2A 

P,ot 

Total power dissipation at T case <25°C 1 

60W 

^stg 

Storage temperature 

-65 to150°C 

T i 

Junction temperature 

150°C 


MECHANICAL DATA 


Dimensions in mm 
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BDX 53E 

BOX 53F 




THERMAL DATA 


R th j-case Thermal resistance junction-case max 2.08 °C/W 

R thj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

for BDX53E V CE = 70V 

0.5 

mA 

current (1 B = 0) 

for BDX53F V CE = 80V 

0.5 

mA 

l CB0 Collector cutoff 

for BDX53E V CB =140V 

0.2 

mA 

current (1 E = 0) 

for BDX53F V CB =160V 

0.2 

mA 

l EB0 Emitter cutoff 

V eb =5V 

5 

mA 

current (l E =0) 




v ceo (S us)*Collector-emitter 

l c =50 mA 



sustaining voltage 

for BDX53E 

140 

V 

(l B = 0) 

for BDX53F 

160 

V 

V CE (sat)* Collector-emitter 

l c =2A l B =10mA 

2 

V 

saturation voltage 




V be (sat)* Base-emitter 

l c =2A l B =10mA 

2.5 

V 

saturation voltage 




h FE * DC current gain 

o 

II 

N> 

> 

< 

0 

1 

Ol 

< 

500 

■ 


l c =3A V ce =5V 

150 

B 

V F * Parallel diode 

l F =2A 

2.5 

D 

forward voltage 



B 

h fe Small signal 

l c =0.5A V ce =2V 

20 



currente gain 

f = 1 MHz 




* Pulsed: pulse duration = 300 p.s, duty cycle = 1 % 
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BDX 53S 


EPITAXIAL-BASE NPN 


MEDIUM POWER DARLINGTON 


PRELIMINARY DATA 


The BDX53S is a silicon epitaxial-base NPN transistor in monolithic Darlington con- 
figuration and is mounted In Jedec TO-39 metal case. 

It is intended for use in medium in power linear and switching applications. 

The complementary PNP type is the BDX54S 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage ( I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I c = 0) 

Collector current 
Collector peak current 
Base current 

Total power dissipation at T case <25°C 
Tamb — 25°C 

Storage temperature 
Junction temperature 


150 

150 

5 

6 

10 

0.2 

15 

1 

-65 to 200 
200 






wm 
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BDX 53S 


THERMAL DATA 


R thj-case Thermal resistance j unction-case max 11.66 °C/W 

R thj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (1 E = 0) 

V cb =150V 

Tcase=125°C 

V C r=150V 

0.2 

2 

mA 

mA 

l CE0 Collector cutoff 

current (1 B =0) 

V ce =75V 

0.2 

mA 

l EB0 Emitter cutoff 

current (l c =0) 

< 

m 

cn 

< 

5 

mA 

V rFn Ku „^Collector-emitter 
sustaining voltage 
(l B = 0) 

l c =50 mA 

150 

V 

V ce (sat)* Collector-emitter 
saturation voltage 

1 c =2A 1 B =8mA 

CM 

V 

V be (sat)* Base-emitter 

saturation voltage 

1 c =2A 1 B =8mA 

2.5 

V 

h FE * DC current gain 

l c =100mA V ce = 5V 
l c =2A V 

100 

500 

- 

V F * Parallel diode 

forward voltage 

< 

CM 

II 

LI- 

2.5 

V 

h fe Small signal 

currente gain 

l c =0.5A V ce =2V 

f = 1 MHz 

20 

- - 


* Pulsed: pulse duration = 300 |us, duty cycle = 1 % 
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BDX 53S 


Safe operating area 


Internal circuit diagram 



R1 Typ.lOkn. 
R2Typ.150n 


DC current gain 

h FE a 

6 


G-3919 



DC transconductance 

G-3920 G-3921 






▼ 


Collector-emitter saturation voltage 


Collector-emitter saturation voltage 


III 

III 

SSI 

III 

III 

HI 

III 

III 


II II 


Ml 

■111 

■III 

111 

HU 

■!! 


■ill ll 

■HI!! 
Bill !! 
mi 


ilik 


Base-emitter saturation voltage 

G-3924 

t 

(ps) 8 

Saturated switching characteristics 

G -3925 


Mx =30 v : : 

hpF=250 

h FE =250 

6 




■ ■■■IIIIIMHMIII 

4 


■ SSSilSSB SiSiS 

2 

1 


■■■MHIIIIIIH P 5 ? 1 

e 


■ 

■ 

m 

m 

l 

B 

6 



BBBBSSiiiiBB&SiSii 

4 


BBBBiiiii BBBBSii 

■imiiiiiHimiiii 

■■■ liiii mill 

2 

BBIRiBBIB 

■■HNIIIIHHHIIII 

10 J 

BBBII1B IIBflll 
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EPITAXIAL-BASE PNP 


BDX 54 
BOX 54A 
BBX 54B 
BOX 54C 


POWER DARLINGTONS 

The BDX 54, BDX 54A, BDX 54B and BDX 54C are silicon epitaxial-base PNP transistors 
in monolithic Darlington configuration and are mounted in Jedec TO-220 plastic 
package, intended for use in hammer drivers, audio amplifiers and other medium power 
linear and switching applications. 

The complementary NPN types are the BDX 53, BDX 53A, BDX 53B and BDX 53C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDX54 

BDX54A 

BDX54B 

BDX54C 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


lc 

Collector current 


-8A 


*CM 

Collector peak current (repetitive) 


-12A 


Ib 

Base current 


-0.2A 


Ptot 

Total power dissipation at T case ^25°C 


60W 


T"stg 

Storage temperature 


-65 to 150°C 


T i 

Junction temperature 


15C 

l °c 



MECHANICAL DATA 


Dimensions in mm 
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BOX 54 
BOX 54A 
BOX 54B 
BDX54C 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 2.08 °C/W 

R thj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^CBO 

Collector cutoff 

for BDX54 

V cb =-45V 

-200 

|iA 


current (l E = 0) 

for BDX54A 

V CB = -60V 

-200 

|iA 



for BDX54B 

V cb =-80V 

-200 

[xA 



for BDX54C 

V CB =-100V 

-200 

fiA 

*CEO 

Collector cutoff 

for BDX54 

V CE = -22 V 

-500 

|iA 


current (l B = 0) 

for BDX54A 

V CE = -30V 

-50D 

jjiA 



for BDX54B 

V ce =-40V 

-500 

p.A 



for BDX54C 

V CE = -50V 

-500 

(xA 

*EBO 

Emitter cutoff 

V EB = -5 V 


-2 

mA 


current (l c = 0) 





\/ * 
v CEO(sus) 

Collector-emitter 

l c = -1 00 mA 





sustaining voltage 


for BDX54 

-45 

V 


(l B = 0) 


for BDX54A 

-60 

V 



! 

for BDX54B 

-80 

V 




for BDX54C 

-100 

V 

^CE (sat)* 

Collector-emitter 

o 

II 

1 

GO 

> 

l B = -12mA 

-2 

V 


saturation voltage 





v BE (sat) 

Base-emitter 




mm 


saturation voltage 




II 

h FE * 

DC current gain 


> 

CO 

1 

II 

LU 

O 

> 

750 

— 

v F 

Parallel-diode 

■BUB 


1.8 



forward voltage 

mm 


2.5 



* Pulsed: pulse duration = 300 jxs, duty cycle = 1 .5% 
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BDX 54E 
BOX 54F 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 2.08 °C/W 

R thj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

*CEO 

Collector cutoff 

for BDX54E 

V ce =-70V 

-0.5 

mA 

current (1 B = 0) 

for BDX54F 

V CE = -80 V 

-0.5 

mA 

*CBO 

Collector cutoff 

for BDX54E 

V CB~~^ 

-0.2 

mA 

current (1 E = 0) 

for BDX54F 

V cb =-160V 

-0.2 

mA 

*EBO 

Emitter cutoff 
current (1 E = 0) 

V eb =-5V 

-5 

mA 

V CEO (sus) 

*Collector-emitter 

1 C =-50 mA 




sustaining voltage 

for BDX54E 


-140 

V 


(I B = 0) 

for BDX54F 


-160 

V 

w * 

V CE (sat) 

Collector-emitter 
saturation voltage 

o 

II 

1 

N) 

> 

1 B =-1 0mA 

-2 

V 

V BE (sat) 

Base-emitter 
saturation voltage 

O 

II 

ro 

> 

1 B =-10mA 

-2.5 

V 

h * 
n FE 

DC current gain 

l c =- 2A 

V ce =-5V 

500 



l c =-3A 

V ce =-5V 

150 

— 

v F * 

Parallel diode 
forward voltage 

l F = 2A 

-2.5 

V 

^fe 

Small signal 

l c =-0.5A 

V C e=-2V 

20 

_ 


currente gain 

f = 1 MHz 





* Pulsed: pulse duration = 300 [is, duty cycle = 1 % 
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BDX 54E 
BOX 54F 


Safe operating areas 


Internal circuit diagram 



R1 Typ.10kn 
R2Typ.150n 


DC current gain 





KT 1 


(A) 


0,5 


1,5 -V B p (V) 
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BDX54S 


EPITAXIAL-BASE PNP 


MEDIUM POWER DARLINGTON 


PRELIMINARY DATA 


The BDX 54S is a silicon epitaxial-base PNP transistor in monolithic Darlington con- 
figuration and is mounted in Jedec TO-39 metal case. 

It is intended for use in medium power linear and switching applications. 

The complementary NPN type is the BDX 53S. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I E =0) 
Collector-emitter voltage (I B =0) 
Emitter-base voltage (I c = 0) 

Collector current 
Collector peak current 
Base current 

Total power dissipation at T case <25°C 


Storage temperature 
Junction temperature 


T amb <25<>C 


15 V 
1 V\ 
-65 to 200 °C 
200 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 




I I 





BDX54S 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 11.66 °C/W 

R t h j-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (1 E = 0) 

V CE i=-150V 

T case =125°C 

V C g=-150V 

-0.2 

-2 

mA 

mA 

l CE0 Collector cutoff 

current (1 B = 0) 

V ce =-75V 

-0.2 

mA 

l EB0 Emitter cutoff 

current (1 c = 0) 

V eb =-5V 

-5 

mA 

V CEO(sus)* ColleCt0r - emitter 

sustaining voltage 
d B = 0) 

1 c =-50 mA 

-150 

V 

V ce (sat)* Collector-emitter 
saturation voltage 

1 c =-2A 1 B =-8mA 

-2 

V 

V be (sat)* Base-emitter 

saturation voltage 

1 c =-2A 1 B =-8mA 

-2.5 

V 

h FE * DC current gain 

l c =-100mA V ce =- 5V 
l c =-2A V ce =-5V 

100 

500 

- 

V F * Parallel diode 

forward voltage 

1 p =-2A 

-2.5 

V 

h fe Small signal 

currente gain 

l c =-0.5A V ce =- 2V 
f = 1 MHz 

20 

- 


* Pulsed: pulse duration = 300 ps, duty cycle = 1 % 
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BDX 54S 




Collector-emitter saturation voltage 

G-3930 


II 


SS5S 




mi 


III 


■III 

III! 


ill 


Collector-emitter saturation voltage 

G-3931 


mu 


n:si 


nil i 


i; 


mi 


mu 


Base-emitter saturation voltage 

G-3932 



nmumil 


Saturated switching characteristics 

G-3933 


- 1 1 1 1 L ' '.J..1III 
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HOMETAXIAL* NPN 


BOX 60 


HIGH CURRENT, HIGH POWER APPLICATIONS 

The BDX 60 is a single diffused «hometaxial*» silicon NPN transistor in Jedec TO-3 
metal case, with high gain, low saturation voltage at high collector current (up to 15 A) 
and high breakdown voltage. It is intended for a wide variety of high-power applications. 

Designed to assure freedom from second breakdown at maximum ratings. 

* Hometaxial types employ a structure in which the base region has homogeneous 
resistivity silicon material in the axial direction (emitter-to-collector). 


ABSOLUTE MAXIMUM RATINGS 


V CBO 

Collector-base voltage (l E = 0) 

100 

V 

V C EV 

Collector-emitter voltage (V BE = -1 .5 V) 

90 

V 

V CER 

Collector-emitter voltage (R BE < 1 00 12) 

80 

V 

V CEO 

Collector-emitter voltage (l B = 0) 

70 

V 

V EBO 

Emitter-base voltage (l c = 0) 

7 

V 

l c * 

Collector current 

15 

A 

>B 

Base current 

7 

A 

P,ot 

Total power dissipation at T case 25°C 

150 

W 

"*"stg 

Storage temperature 

-65 to 200 

°C 

Tj 

Junction temperature 

200 

°C 






BDX60 


THERMAL DATA 


R thj-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 




*CEV 

Collector cutoff 
current (V BE = -1 .5 V) 

in 

o 

> 

= 

100 V 



5 


Iebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

CD 

= 

7 V 



1 

mA 

\/ * ** 
V CEV (sus) 

Collector-emitter 
sustaining voltage 
(V BE = -1.5 V) 

lc 

= 

100 mA 



90 

V 

^CER (sus)* 

Collector-emitter 

■c 

= 

200 mA 



80 


V 

sustaining voltage 
(R be = 100 fl) 










VcEO (sus)* 

Collector-emitter 
sustaining voltage 

Ob = 0) 

lc 

= 

200 mA 



70 

i 

V CE (sat) 

Collector-emitter 

lc 

= 

4 A 

Ib “ 

0.4 A 



m 

saturation voltage 

lc 

= 

8 A 

>B = 

1.6 A 


HI 




lc 

= 

15 A 

Ib = 

3 A 


H 

KB 

< 

□0 

m 

* 

Base-emitter voltage 

D 

= 

4 A 

< 

o 

m 

II 

4 V 

1.2 

V 

V BE (sat)* 

Base-emitter 

lc 

= 

4 A 

Ib = 

0.4 A 


1.6 

•V 

saturation voltage 

lc 

= 

8 A 

Ib = 

1.6 A 


3 

V 



lc 

= 

15 A 

*B = 

3 A 


5.5 

V 

h FE* 

DC current gain 

lc 

r= 

0.5 A 

^CE = 

4 V 

30 

250 




lc 

= 

5 A 

^CE “ 

4 V 

20 

70 




*c 

= 

8 A 

V CE = 

4 V 

10 


1 

h FE1 /h FE2 

Matched pair 

lc 

= 

0.5 A 

< 

O 

m 

II 

4 V 

1.6 

— 

f T 

Transition frequency 

lc 

= 

1 A 

< 

o 

m 

II 

4 V 

0.8 

MHz 

1 * * 

■s/b 

Second breakdown 
collector current 

LU 

o 

> 

= 

70 V 



2.14 

A 


* Pulsed: pulse duration = 300 (is, duty cycle = 1 .5% 

** Pulsed: Is, non repetitive pulse 
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SINGLE DIFFUSED NPN 


BDX71 
2N 6099 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BDX 71 /2N 6099, are single diffused silicon NPN transistors in Jedec TO-220 
plastic package. All types are intended for a wide variety of medium power switching 
and linear applications, such as series and shunt regulators, solenoid drivers, motor- 
speed controllers and driver and output stages of high-fidelity amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (1 E = 0) 

70 

V 

V CER 

Collector-emitter voltage (R B e^ 1 00Q) 

65 

V 

VcEO 

Collector-emitter voltage (1 B = 0) 

60 

V 

Vebo 

Emitter-base voltage (1 c = 0) 

8 

V 

lc 

Collector current 

10 

A 

^ B 

Base current 

4 

A 

Ptot 

Total power dissipation at T am b^ 25°C 

1.8 

W 


T case — 25°C 

75 

W 

"^"stg 

Storage temperature 

-65 to 150 

°C 

T j 

Junction temperature 

150 

°C 


MECHANICAL DATA 


Dimensions in mm 



193 


5/80 




BDX 71 
2N 6099 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 

R th j-amb Thermal resistance junction-ambient max 


1.67 °C/W 
70 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e= 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 cev Collector cutoff 

V ce =65V 

2 


current (V BE =-1 .5V) 

V ce = 65V T cas e=150°C 

10 


Jceo Collector cutoff 

V ce =50V 

2 


current (1 B = 0) 



■ 

1 ebo Emitter cutoff 

V eb=8V 

1 

mA 

current (l c = 0) 




v cer (sus)* Collector-emitter 

l c =200mA 

65 

V 

sustaining voltage 




(R be = 1000) 




V CE0 (sus)*Collector-emitter 

l c =200mA 

60 

V 

sustaining voltage 




Ob — 0) 




v cE(sat)* Collector-emitter 

| c =10A 1 B — 2A 

2.5 

V 

saturation voltage 




V BE * Base-emitter voltage 

> 

II 

LU 

o 

> 

< 

II 

o 

1.7 

V 

h FE * DC current gain 

| c = 4A V ce =4V 

20 80 




l c =10A V ce =4V 

5 

— 

h f0 Small signal 

l c =500mA Vce=4V 



current gain 

f =1 kHz 

15 

— 


* Pulsed: pulse duration = 300 jlls, duty cycle = 1 .5% 
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EPITAXIAL-BASE NPN 


BOX 85 
BDX85A 
BOX 85B 
BBX85C 


POWER DARLINGTONS 

The BDX 85, BDX 85A, BDX 85B and BDX 85C are silicon epitaxial-base NPN power 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 
case. They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 86, BDX 86A, BDX 86B and BDX 86C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDX85 

BDX85A BDX85B 

BDX85C 

VcBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

V EBO 

Emitter-base voltage (l c = 0) 


5V 



Collector current 


1 0A 


•cm 

Collector peak current (repetitive) 


15A 


Ib 

Base current 


0.1 A 


Ptot 

Total power dissipation at T case <25°C 


100W 


"^stg 

Storage temperature 


-65 to 200°C 


T i 

Junction temperature 


200 °C 



MECHANICAL DATA Dimensions in mm 
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BOX 85 
BOX 85 A 
BOX 85B 
BBX 85C 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BDX85 V CB =45V 

500 

[xA 

current (l E = 0) 

for BDX85A V CB = 60 V 

500 

[xA 


for BDX85B V CB = 80 V 

500 

fiA 


for BDX85C V CB = 100 V 

500 

(iA 


Tease = 150°C 




for BDX85 V CB =45V 

5 

mA 


for BDX85A V CB = 60 V 

5 

mA 


for BDX85B V CB = 80 V 

5 

mA 


for BDX85C V CB = 100 V 

5 

mA 

l CE0 Collector cutoff 

for BDX85 V CE =22V 

1 


current (l B = 0) 

for BDX85A V CE = 30 V 

1 



for BDX85B V CE = 40 V 

1 



for BDX85C V CE = 50 V 

1 


l EB0 Emitter cutoff 

Veb= 5 V 

2 

mA 

current (l c = 0) 




V nF n(Q mq)* Collector-emitter 

l c =100 mA 



sustaining voltage 

for BDX85 

45 

V 

Ob = 0) 

for BDX85A 

60 

V 


for BDX85B 

80 

V 


for BDX85C 

100 

V 

VnF(c a t)* Collector-emitter 

l c = 4A I b = 16 mA 

2 

V 

saturation voltage 

l c = 8A l B = 40 mA 

4 

V 

V BE(sat)* Base-emitter 

l c = 8A l B = 80 mA 

4 

V 

saturation voltage 




V BE * Base-emitter voltage 


2.8 

V 

h FE * DC current gain 

l c = 3A V CE = 3V 

1000 




| = 4A V rE = 3V 

750 18000 

— 


> 

II 

LU 

O 

> 

< 

00 

II 

_o 

200 

— 

V F Parallel-diode 

Ip = 3A 

1.8 

V 

forward voltage 

l F = 8A 

2.5 

V 

h fe Small signal 



■ 

current gain 

HHliiBHHHHI 


1 


* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 
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BOX 85 
BOX 85 A 
BBX 85B 
BBX 85C 


Safe operating areas 
(for BDX85 and BDX85A) 



Safe operating areas 
(for BDX85B and BDX85C) 


Internal circuit diagram 



R1 Typ.10kA 
R2Typ.150fl 
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DC current gain 


DC transconductance 



G-2362 


G-2368 




■rii 


ini 


ini 


1 15 V BE (V) 


Collector-emitter saturation 
voltage 


Collector-emitter saturation 
voltage 
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EPITAXIAL-BASE PNP 



POWER DARLINGTONS 

The BDX 86, BDX 86A, BDX 86B and BDX 86C are silicon epitaxial-base PNP power 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 
case. They are intended for use in power linear and switching applications. 

The complementary NPN types are the BDX 85, BDX 85A, BDX 85B and BDX 85C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDX86 

BDX86A BDX86B 

BDX86C 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


lc 

Collector current 


-1 0A 


IcM 

Collector peak current (repetitive) 


-15A 


^B 

Base current 


-0.1 A 


Ptot 

Total power dissipation at T case ^25°C 


100W 


"l"stg 

Storage temperature 


-65 to 200°C 


T i 

Junction temperature 


200 °C 












THERMAL DATA 


BOX 86 
BOX 86A 
BOX 86B 
BOX 86C 


R 


th j-case 


Thermal resistance junction-case 


max 


1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CBO Collector cutoff 

for BDX86 V CB =-45V 

-500 

[xA 

current (l E = 0) 

for BDX86A V CB = -60 V 

-500 

[iA 


for BDX86B V CB = -80 V 

-500 

(jiA 


for BDX86C V CB = -100 V 

-500 

jjlA 


T C ase = 150°C 




for BDX86 V CB =-45V 

-5 

mA 


for BDX86A V CB = -60 V 

-5 

mA 


for BDX86B V CB = -80 V 

-5 

mA 


for BDX86C V CB = -100 V 

-5 

mA 

l CE0 Collector cutoff 

for BDX86 V CE =-22V 

-1 

mA 

current (l B = 0) 

for BDX86A V CE = -30 V 

-1 

mA 


for BDX86B V CE = -40 V 

-1 

mA 


for BDX86C V CE = -50 V 

-1 

mA 

l EB0 Emitter cutoff 

V EB = -5 V 

-2 

mA 

current (l c = 0) 




v ceo(sus)* Collector-emitter 

l c = -1 00 mA 



sustaining voltage 

for BDX86 

-45 

V 

Cb = 0) 

for BDX86A 

-60 

V 


for BDX86B 

-80 

V 


for BDX86C 

-100 

V 

V CE (sat)* Collector-emitter 

l c = -4A l B =-16 mA 

-2 

V 

saturation voltage 

l c = -8A l B = -40 mA 

-4 

V 

V BE(sat)* Base-emitter 

l c = -8A l B = -80 mA 

-4 

V 

saturation voltage 




V BE * Base-emitter voltage 

l c = -4A V 0E = -3V 

-2.8 

V 

h FE * DC current gain 

l c = -3A V CE = -3V 

1000 




lc =-4A V CE = -3V 

750 18000 

— 


l c = -8A V CE = -4V 

200 

— 

V F Parallel-diode 

l F = 3A 



forward voltage 

l F = 8A 



h fe Small signal 

> 

CO 

1 

II 

LU 

0 
> 

< 

CO 

1 

II 

_o 



current gain 

f = 1 MHz 

10 

— 


* Pulsed: pulse duration = 300 fis, duty cycle = 1.5% 
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BDX 86A 



BOX 86B 



BBX 86 C 

DC current gain 


DC transconductance 


G-2363 

G-2369 


■■■■■■■■■■■■I 


■■■rasa 


■■■■■■■■■■■■ 


!■■■■■■■■■■■■■ 


■■■■■i 


INI 


INI 


Nl 


Collector-emitter saturation 


Collector-emitter saturation 


voltage 

G-2365 

voltage 

G-2367 


■■■111111 


111111111 
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EPITAXIAL-BASE NPN 


BOX 87 
BOX 87A 
BOX 87B 
BOX 87C 


POWER DARLINGTONS 

The BDX 87, BDX 87A, BDX 87B and BDX 87C are silicon epitaxial-base NPN power 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 
case. They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 88, BDX 88A, BDX 88B and BDX 88C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDX87 

BDX87A 

BDX87B 

BDX87C 

VcBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

100V 

V EBO 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


12A 


IcM 

Collector peak current (repetitive) 


18A 


Ib 

Base current 


0.2A 


Ptot 

Total power dissipation at T case <25°C 


1 20W 


T*stg 

Storage temperature 


-65 to 200°C 


T i 

Junction temperature 


200 °C 













BDX87 
BOX 87A 
BBX 87B 
BBX 87C 


THERMAL DATA 


Ft 


th j-case 


Thermal resistance junction-case 


max 


1.45 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BDX87 V CB = 45 V 

500 

|j,A 

current (l E = 0) 

for BDX87A V CB = 60 V 

500 

jjiA 


for BDX87B V CB = 80 V 

500 

(jlA 


for BDX87C V CB = 100 V 

500 

jjlA 


Tease = 150°C 




for BDX87 V CB = 45 V 

5 

mA 


for BDX87A V CB = 60 V 

5 

mA 


for BDX87B V CB = 80 V 

5 

mA 


for BDX87C V CB = 100 V 

5 

mA 

l CE0 Collector cutoff 

for BDX87 V CE = 22 V 

1 

mA 

current (l B = 0) 

for BDX87A V CE = 30 V 

1 

mA 


for BDX87B V CE = 40 V 

1 

mA 


for BDX87C V CE = 50 V 

1 

mA 

l EB0 Emitter cutoff 

V EB = 5 V 

2 

mA 

current (l c = 0) 




VnFn(Q..c)* Collector-emitter 

l c = 100 mA 



sustaining voltage 

for BDX87 

45 

V 

Ob = 0) 

for BDX87A 

60 

V 


for BDX87B 

80 

V 


for BDX87C 

100 

V 

V CE (sat)* Collector-emitter 

l c = 6A l B = 24 mA 

2 

V 

saturation voltage 

l c = 12A l B = 120 mA 

3 

V 

V BE(sat)* Base-emitter 

l c = 12A l B =120 mA 

4 

V 

saturation voltage 




V BE * Base-emitter voltage 

> 

CO 

II 

LU 

O 

> 

< 

CD 

II 

_o 

2.8 

V 

h FE * DC current gain 

l c = 5A V CE = 3V 

1000 




l c = 6A V CE = 3V 

750 18000 

— 


l c = 12A V CE = 3V 

100 

— 

V F Parallel-diode 

l F = 3A 



forward voltage 

l F = 8A 



h fe Small signal 

0 

II 

01 
> 

< 

o 

m 

II 

00 

< 



current gain 

f = 1 MHz 

25 

— 


* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 
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G-2383 


BOX 87 
BOX 87A 
BOX 87B 
BOX 87C 


Safe operating areas 
(for BDX87 and BDX87A) 


Safe operating areas 
(for BDX87B and BDX87C) 


Internal circuit diagram 



RITyptlOkA 
R2Typ. 150A 




1 10 10 2 V CE (V) 
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BOX 87 
BOX 87A 
BOX 87B 
BOX 87C 


Base-emitter saturation voltage 



io-' 1 10 I c (A) 



Small signal current gain 



Saturated switching characteristics 


G- 3769 





fit 







V CC =30V 

*B1 =" I B2 
h FE = 250 
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POWER DARLINGTONS 


The BDX 88, BDX 88A, BDX 88B and BDX 88C are silicon epitaxial-base PNP power 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 
case. They are intended for use in power linear and switching applications. 

The complementary NPN types are the BDX 87, BDX 87A, BDX 87B and BDX 87C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BDX88 

BDX88A 

BDX88B 

BDX88C 

^CBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

-100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

1 -100V 

^EBO 

Emitter-base voltage (l c = 0) 


-5V 


l C 

Collector current 


-12A 


IcM 

Collector peak current (repetitive) 


-1 8A 


^B 

Base current 


-0.2A 


Ptot 

Total power dissipation at T case <25°C 


1 20W 


T"stg 

Storage temperature 


-65 to 200°C 


T i 

Junction temperature 


200 °C 









THERMAL DATA 


BOX 88 
BOX 88 A 
BOX 88B 
BOX 88C 


R 


th j-case 


Thermal resistance junction-case 


max 


1.45 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Icbo Collector cutoff 

for BDX88 V CB =-45V 

-500 

[iA 

current (l E = 0) 

for BDX88A V CB = -60 V 

-500 

(jiA 


for BDX88B V CB = -80 V 

-500 

[iA 


for BDX88C V CB = -100 V 

-500 

|xA 


T case = 1 50°C 




for BDX88 V CB =-45V 

-5 

mA 


for BDX88A V CB = -60 V 

-5 

mA 


for BDX88B V CB = -80 V 

-5 

mA 


for BDX88C V CB = -100 V 

-5 

mA 

l CE0 Collector cutoff 

for BDX88 V CE =-22V 

-1 

mA 

current (l B = 0) 

for BDX88A V CE = -30 V 

-1 

mA 


for BDX88B V CE = -40 V 

-1 

mA 


for BDX88C V CE = -50 V 

-1 

mA 

l EB0 Emitter cutoff 

V EB = -5 V 

-2 

mA 

current (l c = 0) 




Vr.Fn^MQ)* Collector-emitter 

l c = -100 mA 



sustaining voltage 

for BDX88 

-45 

V 

(l B = 0) 

for BDX88A 

-60 

V 


for BDX88B 

-80 

V 


for BDX88C 

-100 

V 

V CE (sat)* Collector-emitter 

l c = -6A l B = -24 mA 

-2 

V 

saturation voltage 

l c = -1 2A l B = -120 mA 

-3 

V 

V BE(sat>* Base-emitter 

l c = -12A I b = -120 mA 

-4 

V 

saturation voltage 




V BE * Base-emitter voltage 

> 

CO 

1 

II 

Ui 

0 
> 

< 

CD 

1 

II 

_o 

-2.8 

V 

h FE * DC current gain 

o 

II 

1 

cn 

> 

< 

o 

m 

II 

1 

CO 

< 

1000 




l c = -6A V CE = -3V 

750 18000 

— 


l c = -12A V CE = -3V 

100 

— 

V F Parallel-diode 


1.8 

V 

forward voltage 


2.5 

V 


> 

CO 

1 

II 

LU 

0 

> 

< 

in 

1 

II 

_o 


na 


f =± 1 MHz 

35 

El 


* Pulsed: pulse duration = 300 jjls, duty cycle = 1 .5% 
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BOX 88 
BOX 88 A 
BOX 888 
BDX88C 


Safe operating areas 
(for BDX88 and BDX88A) 


Safe operating areas 
(for BDX88B and BDX88C) 
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MULTIEPITAXIAL PLANAR NPN 


BDY 57 
BDY58 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The BDY 57 and BDY 58 are silicon multiepitaxial planar NPN transistors in 
Jedec TO-3 metal case, intended for use in switching and linear applications 
in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS 

BDY 57 

BDY 58 

VcBO 

Collector-base voltage (l E = 0) 

120V 

160V 

VcEO 

Collector-emitter voltage (l B = 0) 

80V 

125 V 

Vebo 

Emitter-base voltage (l c = 0) 

10V 

lc 

Collector current 

25A 

Ib 

Base current 

6A 

P tot 

Total power dissipation at T case ^25°C 

175W 

Tstg 

Storage temperature 

-65 to 200 °C 

Tj 

Junction temperature 

200°C 


MECHANICAL DATA 


Dimensions in mm 
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BDY57 

BDY58 


THERMAL DATA 



Rthj-case Thermal resistance junction-case 

max 1 

°C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

I C bo Collector cutoff 

current (l E = 0) 

V CB = 120V 

1 

mA 

Icer Collector cutoff 

current 

V CE = 80V 

Rbe = i on 

Tease = 100°C 

10 

mA 

Iebo Emitter cutoff 

current (l c = 0) 

V EB = 10V 

0.5 

mA 

Vceo (sus)*Collector-emitter 
sustaining voltage 

l c = 100mA 

for BDY 57 
for BDY 58 

80 

125 

V 

V 

V(br) cbo* Collector-base 

breakdown voltage 

l c = 5mA 

for BDY 57 
for BDY 58 

120 

160 

V 

V 

V( B r) ebo* Emitter-base 

breakdown voltage 
(lc = 0) 

l E = 5mA 

10 

V 

Vce sat* Collector-emitter 
saturation voltage 

l c = 10A l B =1A 

0.5 1.4 

V 

Vbe sat* Base-emitter 

saturation voltage 

l c = 1 0A l B = 1A 

1.4 2 

V 
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BDY 57 
BOY 58 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE * DC current gain 

l c =10A V ce = 4V 

| c = 20A V CE = 4V 

Tease = — 30 C 
lc=10A V ce = 4V 

20 60 
15 

10 

— 

f T Transition 

frequency 

l c =1A V CE = 15V 

f = 10MHz 

7 

MHz 

t on Turn-on time 

l c = 15A I B i = 1.5A 

1 

/XS 

t off Turn-off time 

l c = 15A I B1 =— l B2 = 1.5 A 

2 

jLCS 

Clamped E s/b 
Collector current 

V(Camp) = 125 V 

L = 500/iH 

15 

A 


* Pulsed: pulse duration = 300jus, duty cycle ^2%. 
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MULTIEPITAXIAL PLANAR NPN 




HIGH CURRENT, HIGH SPEED TRANSISTORS 

The BDY 90, BDY91, BDY 92 are silicon multiepitaxial planar NPN transistors 
in Jedec TO-3 metal case intended for use in switching and linear applications 
in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS I BDY 90 I BDY 91 I BDY 92 


V C bo Collector-base voltage (l E = 0) 

120 V 100V 80V 

Vcev Collector-emitter voltage (V B e = -1,5V) 

120 V 100V 80 V 

Vceo Collector-emitter voltage (l B = 0) 

100 V 80 V 60V 

V E bo Emitter-base voltage (l c = 0) 

6V 

l c Collector current 

10A 

I C m Collector peak current 

15A 

l B Base current 

2A 

P to t Total power dissipation at T case ^25°C 

60W 

T stg Storage temperature 

-65 to 175°C 

Tj Junction temperature 

175°C 

MECHANICAL DATA 

Dimensions in mm 


5/80 
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BDY 90 
BDY 91 
BDY 92 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 2.5 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Icbo Collector cutoff 

V cb = Vcbo rnax 


1 

mA 

current (l E = 0) 






Icev Collector cutoff 

V C e = V C ev max 


1 

mA 

current 

Tease = 150 °C 





(V B e = —1.5V) 

Vce = Vcev max 


3 

mA 

Iebo Emitter cutoff 

> 

CO 

II 

CO 

LU 

> 



1 

mA 

current (l c = 0) 






Vceo ( S us)*Collector-emitter 

l c = 100mA 





sustaining voltage 

for BDY 90 


120 


V 

(Ib = 0) 

for BDY 91 


100 


V 


for BDY 92 


80 


V 

VcE(sat)* Collector-emitter 

l c = 5A 

l B = 0.5A 


0.5 

V 

saturation voltage 

l c = 10A 

Is = 1 a 





for BDY 90, BDY 91 


1.5 

V 


for BDY 92 



1 

V 

Vbe (sat)* Base-emitter 

l c = 5A 

l B = 0.5A 


1.2 

V 

saturation voltage 

l c = 10A 

l B = 1 A 


1.5 

V 

h FE * DC current gain 

lc= 1A 

V CE = 2V 

35 


— 


l c = 5A 

V CE = 5V 

30 

120 

— 


l c = 10A 

V CE = 5V 

20 


— 

f t Transition 

l c = 0.5A 

< 

O 

m 

II 

CJI 

< 

70 


MHz 

frequency 

f = 5 MHz 





t on Turn-on time 

lc = 5A 

V cc = 30V 

l B i = 0.5A 

0.35 

(JiS 

t s Storage time 

l c = 5A 

Ibi =— Ib2 = 0.5A 

1.3 

/ xS 

t f Fall time 

V C c = ^OV 







0.2 

[JLS 


* Pulsed: pulse duration = 300^s, duty cycle ^2%. 
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EPITAXIAL PLANAR NPN 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BFX 34 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case, 
intended for high current applications. 

Very low saturation voltage and high speed at high current levels make it ideal for power 
drivers, power amplifiers, switching power supplies relay drivers, inverters. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

V CEO 

V EBO 


T. 


stg 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 
Total power dissipation at T amb < 25°C 


25°C 


Storage temperature 
Junction temperature 


120 

60 

6 

5 

0.87 

5 

-65 to 200 
200 


V 

V 

V 
A 
W 
W 
°C 
°C 



6/77 
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THERMAL DATA 


BFX34 


Rthj-case Thermal resistance junction-case max 35 °C/W 

R thj-amb Thermal resistance junction-ambient max 200 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Ices 

Collector cutoff 
current (V BE = 0) 

< 

o 

m 

= 60V 



0.02 

10 

(xA 

Iebo 

Emitter cutoff 
current (l c = 0) 

Veb 

= 4V 



0.05 

10 

[xA 

\/ * 
V (BR)CBO 

Collector-base 

lc 

= 5mA 


120 



V 

breakdown voltage 
(l E = 0) 









V CEO (sus) 

Collector-emitter 
sustaining voltage 

Ob = 0) 

*c 

= 100mA 


60 

V 

V EBO* 

Emitter-base 

voltage 

Oc =0) 

■e 

= 1 mA 


6 

V 

V CE (sat) 

Collector-emitter 
saturation voltage 

lc 

= 5A 

l B ' = 0.5A 


0.4 

1 

V 

^BE (sat)* 

Base-emitter 
saturation voltage 

lc 

= 5A 



1.3 

1.6 

V 

Hfe* 

DC current gain 

19 

= 1 A 

> 

CM 

II 

LU 

O 

> 


100 


— 



19 

= 1.5A 

V CE = 0.6 V 


75 


— 



H 

= 2A 

V CE = 2V 

40 

80 

150 

— 


Transition frequency 

19 

= 0.5 A 

> 

II 

LU 

O 

> 





HBli 


19 

= 20 MHz 

70 

100 


MHz 

^EBO 

Emitter-base 

lc 

= 0 

V EB = 0.5V 





capacitance 

f 

= 1 MHz 


300 

500 

PF 

^CBO 

Collector-base 

>E 

= 0 

> 

o 

II 

m 

o 

> 





capacitance 

f 

= 1 MHz 


40 

100 

PF 

ton 

Turn-on time 

lc 

= 5 A 

V CC = 20 V 


0.25 

0.6 

|XS 

toff 

Turn-off time 

*B1 

— -I B 2 — 0.5 A 


0.6 

1.2 

|XS 


* Pulsed: pulse duration = 300 fxs, duty cycle = 1.5% 
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Collector-emitter saturation voltage 


BFX 34 


Base-emitter saturation voltage 




Small signal current gain 


G-2512 



Emitter-base and collector-base 
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BSS44 


EPITAXIAL PLANAR PNP 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BSS 44 is a silicon epitaxial planar PNP transistor in Jedec TO-39 metal case. It is 
used for high-current switching and power amplifier applications up to 5A. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

-65 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60 

V 

Vebo 

Emitter-base voltage (l c = 0) 

-6 

V 


Collector current 

-5 

A 

P.ot 

Total power dissipation at T amb < 25°C 

0.87 

W 


T case <25°C 

5 

W 

T"stg 

Storage temperature 

-65 to 200 

°C 

Tj 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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BSS 44 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

35 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

200 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



Ices 

Collector cutoff 
current (V BE = 0) 

< 

o 

m 

= -60V 


-0.5 

juiA 

V(BR) CBO 

Collector-base 

i c 

= -1 mA 


-65 


V 

breakdown voltage 
Oe-0) 








v CEO (sus) 

Collector-emitter 
sustaining voltage 
ds = 0) 

l C 

= -50 mA 


-60 

V 

w * 
V EBO 

Emitter-base 

voltage 

(I c =0) 

l E 

= -1 mA 


-6 

V 

V CE (sat) 

Collector-emitter 

Ic 

= -0.5 A 

l B = -50mA 


-0.1 

V 

saturation voltage 

Ic 

= -5A 

l B = -0.5A 


-0.4 -1 

V 

v BE (sat) 

Base-emitter 

Ic 

= -0.5 A 

l B = -50mA 


-0.8 

V 

saturation voltage 

•c 

= -5A 

l B = -0.5A 


-1.1 -1.6 

V 

h FE * 

DC current gain 

Ic 

= -0.5A 

V CE = -2V 

30 





Ic 

= -2A 

V CE = -2V 

40 

70 

— 



Ic 

= -5A 

V CE = -2V 


45 

— 

f T 

Transition frequency 

Ic 

= -0.5A 

V CE = -5V 

80 

MHz 

^CBO 

Collector-base 

Ie 

= 0 

v CB = -lov 




capacitance 

f 

= 1 MHz 


100 

PF 

ton 

Turn-on time 

'c 

= -0.5A 

V cc = -20V 

0.065 

fis 

W 

Turn-off time 

'bi 

= -l B2 = - 

■50mA 

0.45 

JlS 


* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 
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EPITAXIAL PLANAR NPN 


BSW67 

BSW68 


HIGH VOLTAGE SWITCH 

The BSW 67 and BSW 68 are silicon epitaxial planar NPN transistors in Jedec TO-39 
metal case. They are intended for high voltage inductive load switching applications. 


ABSOLUTE MAXIMUM RATINGS 

BSW 67 

BSW 68 

^CBO 

Collector-base voltage (l E = 0) 

120V 

150V 

VcEO 

Collector-emitter voltage (l B = 0) 

120V 

150V 

^C 

Collector current 

1.5A 

*CM 

Collector peak current 

2A 

Ptot 

Total power dissipation at T amb < 45°C 

0.7W 


Tease < 25°C 

5W 


T case <100°C 

2.85W 

Tstg 

Storage temperature 

-65 to 200 °C 


Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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THERMAL DATA 


BSW67 
BSW 68 


Rthj-case Thermal resistance junction-case max 35 °C/W 

R thj-amb Thermal resistance junction-ambient max 220 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



*CBO 

Collector cutoff 

for BSW 67 




current (l E = 0) 

^CB 

= 

60 V 


100 

nA 



V CB 

= 

60 V 

T case =150°C 

50 

(jiA 



for BSW 68 






^CB 

= 

75 V 


100 

nA 



^CB 

= 

75 V 

Tease =150°C 

50 

[aA 

^(BR) CBO 

Collector-base 
breakdown voltage 

*C 

= 

100 (llA 

for BSW 67 

120 

V 


0E-O) 




for BSW 68 

150 

V 

^CEO (sus)* 

Collector-emitter 
sustaining voltage 

'c 

= 

100 mA 

for BSW 67 

120 

V 


Ob = °) 




for BSW 68 

150 

V 

Vebo* 

Emitter-base 

voltage 

(l c =0) 

1 

= 

100 fxA 


6 

V 

\/ * 
V CE (sat) 

Collector-emitter 

lc 

== 

0.1 A 

l B = 0.01 A 

0.15 

V 

saturation voltage 

lc 

= 

0.5 A 

l B =0.05 A 

0.5 

V 



*c 

= 

1 A 

l B = 0.15 A 

1 

V 

v BE (sat) 

Base-emitter 

lc 

= 

0.1 A 

l B = 0.01 A 

0.9 

V 

voltage 

lc 

= 

0.5 A 

l B =0.05 A 

1.1 

V 



*c 

= 

1 A 

l B = 0.15 A 

1.2 

V 

h FE* 

DC current gain 

lc 

= 

0.1 A 

V CE = 5 V 

40 

— 



lc 

= 

0.5 A 

V CE = 5 V 

30 

— 



lc 

= 

1 A 

V CE = 5 V 

15 

— 

fy 

Transition frequency 


= 

100mA 

V CE = 20 V 

80 

MHz 

^CBO 

Collector-base 

l E 

= 

0 

V CB = 10 V 



capacitance 

f 

= 

1 MHz 

35 

PF 

^on 

Turn-on time 

'c 

— 

0.5 A 

v cc = 20 V 

0.3 

[AS 

^off 

Turn-off time 

•bi 


— i b2 — 0.05 A 

1 

[AS 


* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 
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EPITAXIAL PLANAR NPN 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BU 125 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used in TV horizontal output and general purpose applications. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

^CEO 


' EBO 


'C 

Ptn 


T: 


stg 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 

Total power dissipation at T amb < 25°C 
Tease ^50°C 

Storage temperature 
Junction temperature 


130 

60 

6 

7 

1 

10 

-65 to 200 
200 


V 

V 

V 
A 
W 
W 
°C 
°C 







THERMAL DATA 


BU 125 


R thj-case Thermal resistance junction-case max 

R th j-amb Thermal resistance junction-ambient max 


15 °C/W 
175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = 100 V 

0.02 10 

p,A 

V( BR )cbo* Collector-base 

breakdown voltage 

(l E = 0) 

l c = 1 mA 

130 

■ 

V (B r)ces* Collector-emitter 
breakdown voltage 

(V BE = 0) 

l c = 1 mA 

130 

V 

V CE o(sus)* Collector-emitter 
sustaining voltage 
(| B = 0) 

l c = 50 mA 

60 


V EB0 * Emitter-base 

voltage 

0c =0) 

l E = 1 mA 

5 


v CE(sat>* Collector-emitter 
saturation voltage 




V be (sat)* Base-emitter 

saturation voltage 

l c = 1 A l B = 0.1 A 

l c = 5A l B = 0.5 A 

0.9 1 

1.3 1.6 

V 

V 

h FE * DC current gain 

> > 

CM CM 

II II 

LU LU 

o o 
> > 

< < 

T“ ID 

d 

II II 

_o_o 


B 

f T Transition frequency 

l c =0.5 A V CE = 5 V 

50 

MHz 

Ccbo Collector-base 

capacitance 

l E = 0 v CB = 10 V 

f = 1 MHz 

80 


t off Turn-off time 


0.65 

(JlS 


* Pulsed: pulse duration = 300 |xs, duty cycle = 1.5% 
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BU 125 


Safe operating areas 



DC current gain 



Collector-emitter saturation voltage 



Base-emitter saturation voltage 
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EPITAXIAL PLANAR NPN 



HIGH VOLTAGE POWER AMPLIFIER 

The BU 125S is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
intended for general purpose, linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS 


v CEV 

VcEO 

Vebo 


'CM 
P tnt 


T, 


stg 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (V BE = -1 .5V) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 

Collector peak current (repetitive) 

Base current 

Total power dissipation at T amb ^ 25°C 


Storage temperature 
Junction temperature 


50°C 


250 

250 

150 

6 

3 

5 

0.5 

1 

10 

-65 to 200 
200 


V 

V 

V 

V 
A 
A 
A 
W 
W 
°C 
°C 




BU 125S 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 15 °C/W 

R thj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = 200 V 

10 

fjiA 

l EB0 Emitter cutoff current 

(I c = 0) 

< 

m 

ro 

II 

CD 

< 

1 


V CB0 Collector-base 

voltage (l E = 0) 

l c = 1mA 

250 


V CE o(sus)* Collector-emitter 
sustaining voltage 

Ob = 0) 

l c = 20 mA 

150 

V 

v CE(sat) Collector-emitter 
saturation voltage 

HB 

1.5 


h FE DC current gain 

l c = 5 mA V CE = 10V 
l c = 250mA V CE = 3V 

30 

30 

a 

f T Transition frequency 

l c = 100mA V CE = 10V 

15 

MHz 



35 


ton Turn-on time 

>c = 0.5 A V cc = 20 V 

1 3 = “lg2 = 0'05 A 

0.3 

|1S 

t off Turn-off time 

1 



* Bulsed: pulse duration = 300 pis, duty cycle = 1.5% 
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•tWWI 


MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 


The BU 126 is a silicon multiepitaxial NPN transistor in Jedec TO-3 metal case parti- 

cularly intended for switch-mode TV supply system. 


ABSOLUTE MAXIMUM RATINGS 


V CES Collector-emitter voltage (V BE =0) 

750 V 

V CE0 Collector-emitter voltage ( 1 B = 0) 

300 V 

V EB0 Emitter-base voltage ( 1 c = 0) 

6 V 

l c Collector current 

6 A 

l CM Collector peak current 

8 A 

l B Base current 

3 A 

P tot Total power dissipation at T case <25°C 

75 W 

T stg Storage temperature 

-65 to 200 °C 

Tj Junction temperature 

200 °C 

MECHANICAL DATA Dimensions in mm 

,; " v v ■' - 

Collector connected to case 



i; j 


BU 126 


THERMAL DATA 


Rth j.case Thermal resistance junction-case 

max 2.33 °C/W 


ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current ( V BE =0) 

V CE = 750V 

T C ase=125°C V CE =750V 

0.5 

2 

< < 

E E 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb = 6V 

5 

mA 

V CEO (sus , *Collector-em itter 
( ’ sustaining voltage 

(l B =0) 

l c =100mA 

300 

V 

v CE(sat)* Collector-emitter 
saturation voltage 

l c =4A l B =1 A 

5 

V 

V BE(sat)* Base-emitter 

saturation voltage 

l c =4A l B =1 A 

1.5V 

V 

h FE * DC current gain 

l c =2.5A V CE =10V 

10 

- 

t on Turn-on time 

l c =2.5A V C c=250V 

1 B1 =0.5A 

0.2 

[IS 

t s Storage time 

l c =2.5A V cc =250A 

1 = 0 , 5 A 1 02 =~1 A 

1 

[IS 

t f Fall time 

0.15 

[IS 


* Pulsed: pulse duration =300 (is, duty cycle =1.5% 


241 



































244 




EPITAXIAL PLANAR NPN 


HIGH VOLTAGE SWITCH 

The BU 325 is a silicon planar epitaxial NPN transistor in Jedec TO-1 26 plastic case. 
It is intended for high voltage, high current linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage ( I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage ( I c =0) 

Collector current 
Base current 

Total power dissipation at T amb <25°C 


Storage temperature 
Junction temperature 


case —25 °C 


200 

200 

5 

3 

1 

1.25 

25 

-65 to 150 
150 


MECHANICAL DATA 


Dimensions in mm 








BU 325 



THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max • 5 °C/W 

^th j-amb 

Thermal resistance junction-amb. 

max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min.Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E =0) 

V cb =200V 

100 

HA, 

V CB0 Collector base 

breakdown voltage 
(l E = 0) 

l c =1 OOpA 

200 

V 

v CEO(sus)* Collector - emitte r 

sustaining voltage 

(i B = 0) 

1 c =1 0mA 

200 

V 

V ebo* Emitter-base 

voltage 

(i c =o) 

1 E =1m A 

5 

V 

V CE(sat) * Collector-emitter 
saturation voltage 

1 c =1 50mA 1 B =1 5mA 
l c =500mA l B =50mA 

0.06 1.0 
0.10 1.5 

V 

V 

V BE(sat) * Base-emitter 

saturation voltage 

1 c =1 50mA 1 B =15mA 
l c =500mA l B =50m A 

0.73 1.0 
0.80 1.2 

V 

V 

h FE * DC current gain 

l c =50mA V ce = 5V 
l c =1 50mA V ce = 5V 
l c =500mA V ce =5V 

30 200 

30 200 

30 200 

— 
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BU 325 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition 

frequency 

Iq =500m A V ce =5V 

40 

MHz 

C CB0 Collector-base 

capacitance 

| =0 V C ^10V 

f =1 MHz 

50 

PF 

t on Turn-on time 

l c =0.5A 1 si =50mA 

V CC =20V 

0.3 

US 

t off Turn-off time 

l c =0.5A 

1 gi ^“1 g 2 — 50m A 

V CC =20V 

1 



* Pulsed: pulse duration =300 ps, duty cycle =1.5% 


Safe operating areas 


G-3979 
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n 


DC current gain 


Collector-emitter saturation voltage 


ESill 


■nsspia 

■mum 


mi 


mi 

mi 


mi 


■ Mil 
iinii 


Base-emitter saturation voltage 


Transition frequency 


M 


mi 


■■■■ III 

■■■iiiiii 

■M II 

■■miiii 

■nil 

mhiiiiii 

■■■ B 


■PH ■ 
■Bn hi 

SHI 

■II 


VBE(sat)(V) 
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M U LTI EPIT AXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BU 326 is a silicon multiepitaxial mesa NPN transistor in a Jedec TO-3 metal ca- 
se particularly intended for switch-mode CTV supply system. 


BU 326 


ABSOLUTE MAXIMUM RATINGS 


^CES 

Collector-emitter voltage (V BE =0) 

800 

V 

^CEO 

Collector-emitter voltage (1 B =0) 

375 

V 

^EBO 

Base-emitter voltage ( 1 c = 0) 

10 

V 

1 c 

Collector current 

6 

A 

^ CM 

Collector peak current 

8 

A 

<B 

Base current 

3 

A 

P,o, 

Total power dissipation at T case <25°G 

75 

W 

"^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 





BU 326 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 2.33 °C/W 


ELECTRICAL CHARACTERISE CS(T case =25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

^ CES 

Collector cutoff 

V ce =800V 



1 

mA 

current ( V BE =0) 

V ce =800V 

T case =125°C 


2 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

V EB =10V 

10 

mA 

^CEO (sus) 

* Collector-emitter 

l c =100mA 


325 


V 

sustaining voltage 
(| B = 0) 







V CE (sat) 

Collector-emitter 

l c =2.5A 

1 B =0.5A 


1.5 

V 

saturation voltage 

l c =4A 

1 B =1.25A 


3 

V 

V * 

v BE(sat) 

Base-emitter 

l c =2.5A 

1 B =0.5A 


1.4 

V 

saturation voltage 

l c =4 A 

1 B =1 .25A 


1.6 

V 

h FE * 

DC current gain 

l c =1A 

V ce =5V 

25 

- 

ton 

Turn-on time 

l c =2.5A 
V CC =250V 

1 B1 =0.5A 

0.5 

|!S 


Storage time 

l c =2.5A 

1 B1 =0.5A 






>B2 =-1 A 

V ccf =250V 


3.5 

ps 


Fall time 

l c =2.5A 

1 B1 =0.5A 






l B 2=-1A 

V C cf=250V 


0.5 

\iS 


* Pulsed: pulse duration =300 |is, duty cycle =1.5% 
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BU 326 





BU 326 


Saturated switching characteristics 



6 8 2 


1 I C (A) 
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BU 326A 


THERMAL DATA 


Rt h j-case Thermal resistance junction-case 

max 2.33 °C/W 


ELECTRICAL CH ARA CTERI STICS(T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current ( V BE =0) 

V ce =900V 

v ce =900V T C ase = 125°C 

1 

2 

m A 
mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V EB =10V 

10 

mA 

V rEO ‘Collector-emitter 

‘ ’ sustaining voltage 

Cb = 0) 

1 C =100mA 

400 

V 

v cE(sat)* Collector-emitter 
saturation voltage 

l c =2.5A 1 B =0.5A 

l c =4A 1 B =1.25A 

1.5 

3 

V 

V 

V BE( Sa t)* Base-emitter 

saturation voltage 

1 c =2.5A 1 B =0.5A 

l c =4A 1 B =1.25A 

1.4 

1.6 

V 

V 

h FE * DC current gain 

1 c =1 A V ce =5V 

25 

- 

t on Turn-on time 

l c =2.5A 1 B1 =0.5A 

V CC =250V 

0.5 

M’S 

t s Storage time 

l c =2.5A 1 B1 =0.5A 

1 s2 =-1 A V C( j=250V 

3.5 

MS 

t f Fall time 

1 c =2.5A 1 B1 =0.5A 

1 B2 =-1A V CC j=250V 

0.5 

MS 


* Pulsed: pulse duration =300 ps, duty cycle = 1 .5% 
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BU 326A 


Safe operating areas 


I — Area of permissible 
operation during 
turn - on provided 
R be = 100Q and t p < 
0.6 ns 

II— Area of permissible 
operation with V BE < 
0 and t p < 2 \is 



Derating curves 



0 50 100 150 T case (°C) 


Thermal transient response 
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BU 326A 


DC current gain 


Collector-emitter saturation voltage 




lO* 1 1 I(;(A) 



Base-emitter saturation voltage 
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M U LTI EPIT AXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 

The BU 326S is a silicon multiepitaxial NPN transistor in Jedec TO-3 metal case, par- 
ticularly intended for switch-mode CTV applications. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V BE = 0) 

800 

V 

^CEO 

Collector-emitter voltage (l B = 0) 

400 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

l c 

Collector current 

6 

A 

IcM 

Collector peak current 

8 

A 


Base current 

3 

A 

Ptot 

Total power dissipation at T case < 75°C * 

60 

W 

"^"stg 

Storage temperature 

-65 to 175 

°C 

T i 

Junction temperature 

175 

°C 









BU326S 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.67 °G/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Ices 

Collector cutoff 

V CE 

= 

800 V 



1 

mA 

current (V BE = 0) 

V CE 

= 

800 V 

T caS e =150°C 


3 

mA 

*EB0 

Emitter cutoff 
current (l c = 0) 

V EB 

= 

7 V 


1 


\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

Ob=0) 

*C 

= 

100mA 


400 

V 

< 

o 

m 

nj. 

Collector-emitter 

'c 

= 

2.5A 

l B = 0.5A 


1.5 

V 

saturation voltage 


= 

4A 

l B = 1.25A 


3 

V 

\/ * 
v BE (sat) 

Base-emitter 

'c 

= 

2.5A 

l B = 0.5A 


1.4 

V 

saturation voltage 

lc 

= 

4A 

l B = 1.25A 


1.8 

V 

h FE * 

DC current gain 

l c 

= 

4 A 

> 

in 

II 

lli 

o 

> 

3.5 10 

— 

h 

Transition frequency 

D 

= 

0.5A 

< 

o 

m 

II 

o 

< 

20 

MHz 

^on 

Turn-on time 

lc 

= 

2.5A 

V cc = 250V 






= 

0.5A 

0.3 


|xS 

V 

Storage time 


= 

2.5A 

V cc = 250V 

1.8 

|JiS 

tf. 

Fall time 

*B1 


0.5A 

< 

I 

II 

CVJ 

0.3 

aS 


* Pulsed: pulse duration = 300 jxs, duty cycle = 1.5% 
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I 


Safe operating areas 


DC current gain 


REPETITIVE PULSE 


Ijfillll 

=== RET! 


m 


Collector-emitter saturation 
voltage 


■■■■1 



■■■ 

■■III 



■■■ 

■■■■ 

■Hi 



hub 

■H 

mum 


i 

■■II 

■■hi 



mn 

■■■■ 

■II 


■ 

mil i 

■mi 


hh 

HflH 

mmm 


■ 

IHH 


■1 



■HI 

mm 

■1 


jgmi 

■Sin 


■1 


■i 

mm 

■main 


WBk 

■mi 

immmm 

■llll 

■■ 

■mi 


Collector-emitter saturation 
voltage 


III 


jJBBI 


I WEM1 

umm 


iran 
mu 
mmn 
ii inn 


ILII 

1111 


iniBinl 

:»in 


111 


mJm 


111 


IKiliSS 










EPITAXIAL PLANAR NPN 


BU 406 
BU 40BH 
BU 408 


HORIZONTAL TV DEFLECTORS 

The BU 406, BU 406H and BU 408 are silicon epitaxial planar NPN transistors in Jedec 
TO-220 plastic package. They are fast switching, high voltage devices for use in 
horizontal deflection output stages of large screen MTV receivers with 110° CRT. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

400 

V 

V C EV 

Collector-emitter voltage (V BE = -1 .5V) 

400 

V 

V CEO 

Collector-emitter voltage (l B = 0) 

200 

V 

Vebo 

Emitter-base voltage (l c = 0) 

6 

V 

lc 

Collector current 

7 

A 

IcM 

Collector peak current (repetitive) 

10 

A 

^CM 

Collector peak current (t = 10 ms) 

15 

A 

*B 

Base current 

4 

A 

Ptot 

Total power dissipation at T case < 25 °C 

60 

W 

Tstg 

Storage temperature 

-65 to 150 

°C 

T i 

Junction temperature 

150 

°C 





THERMAL DATA 


BU 406 
BU 406H 
BU 408 


Rthj-case Thermal resistance junction-case max 

R thj-amb Thermal resistance junction-ambient max 


2.08 °C/W 
70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices 

Collector cutoff 

V CE = 400 V 



5 

||i||9 

current (V BE = 0) 

V CE = 250 V 



100 



V CE = 250 V 

Tease = "1 50°C 


1 


Iebo 

Emitter cutoff 
current (l c = 0) 

> 

CD 

II 

m 

uj 

> 

1 

mA 

\/ * 
V CE (sat) 

Collector-emitter 

for BU406 





saturation voltage 

l c = 5 A 

for BU406H 

l B = 0.5 A 


1 

V 




l C = 5 A 

for BU408 

l B = 0.8 A 


1 

V 



l c = 6 A 

■b = 12 A 


1 

V 

^BE (sat)* 

Base-emitter 

for BU406 





saturation voltage 

l C = 5 A 

for BU406H 

l B = 0.5 A 


1.2 

V 




l c = 5 A 

for BU408 

l B = 0.8 A 


1.2 

V 



l c = 6 A 

l B = 1.2 A 


1.5 

V 

f T 

Transition frequency 

l c = 0.5 A 

V CE = 10 V 

10 

MHz 

+ ** 
l off 

Turn-off time 

for BU406 






l c = 5 A 

for BU406H 

'Bend= 0.5A 


0.75 

|XS 




l c = 5 A 

for BU408 

, Bend = °- 8A 


0.4 

[XS 



l c = 6 A 

l Bend = 1 * 2A 


0.4 

[JlS 

ls/b 

Second breakdown 
collector current 

V CE = 40 V 

t = 1 0ms 

4 

A 


* Pulsed: pulse duration = 300 \xs, duty cycle = 1.5% 

** See test circuit 
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APPLICATION INFORMATION 

BU 406 - application circuit for 1 7” to 24” - 1 1 0° - 28 mm neck picture tubes 
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EPITAXIAL PLANAR NPN 


BU 4060 
BU 407D 
BU 4080 


HORIZONTAL TV DEFLECTORS 

The BU 406D, BU 407D and BU 408D are silicon planar epitaxial NPN transistors with 
integrated damper diode, in Jedec TO-220 plastic package. They are fast switching, high 
voltage devices for use in horizontal deflection output stages of MTV receivers with 
110° CRT. 

The BU 406D and BU 408D are primarily intended for large screen, while the BU 407D is 
for medium and small screens. 


ABSOLUTE MAXIMUM RATINGS 

BU406D 

BU407D 

BU408D 

VcBO 

Collector-base voltage (l E = 0) 

400V 

330V 

400V 

VcEV 

Collector-emitter voltage (V BE = -1 .5V) 

400V 

330V 

400V 

Vebo 

Emitter-base voltage (l c = 0) 


6V 


lc 

Collector current 


7A 


IcM 

Collector peak current (repetitive) 


1 0A 


'cm 

Collector peak current (t = 10 ms) 


15A 


'b 

Base current 


4A 


Ptot 

Total power dissipation at T case < 25 °C 


60W 


"l"stg 

Storage temperature 

| -65 to 150' 

5 C 

Tj 

Junction temperature 


150 °C 



MECHANICAL DATA Dimensions in mm 


Collector connected to tab 



TO-220 


6/77 
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DC DC 


BU 407D 
BU 4080 


INTERNAL SCHEMATIC DIAGRAM 

c ? 



THERMAL DATA 


thj-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 


max 2.08 °C/W 
max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

'CEV 

Collector cutoff 

for BU406D and BU408D 



current (V BE = -1.5V) 

V CE = 400 V 

for BU407D 

15 

mA 




V CE = 330 V 

15 

mA 

Iebo 

Emitter cutoff 

V EB = 6 V 

400 

mA 


current (l c = 0) 

t) * Collector-emitter 
saturation voltage 


Base-emitter 
saturation voltage 


Transition frequency 


Turn-off time 


for BU406D and BU407D 

l c = 5 A l B = 0.6 

for BU408D 



for BU406D and BU407D 

l c = 5 A lg end = 0-65 A 

for BU408D 

I n =6A l RanH = 1.2A 


Second breakdown V c 
collector current 

Diode forward voltage l F 


40 V t = 10 ms 


0.75 [is 
0.5 |is 
A 

1.5 V 


Pulsed: pulse duration = 300 jis, duty cycle = 1.5% 
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APPLICATION INFORMATION 

Two examples are given of the BU 406D and BU 407D in conventional MTV horizontal 
deflection circuits. 

BU 406D - application circuit for 1 7” to 24” - 1 1 0° - 28 mm neck picture tubes 



*N1 = 125 turns 00.3 rrm; N2=25 turns 0 0.6mm ; GAP=0.12rmi; CORE= DOUBLE E 19x5x8 mm;FERRITE 3E1 TYPE 


BU 407D - application circuit for 1 2” to 1 7” - 1 1 0° - 20 mm neck picture tubes 
(driver supply voltage = 10.8 V) 



*N1= 90 turns 0 0.3 rrm; N2=30 turns 0 0.6rrm ; GAP=0.12mn; C0RE=D0U8LE E 19x5x8 mm;FERRITE 3E1 TYPE 




BU 406D 
BU 407B 
BU 4B8B 


APPLICATION INFORMATION (continued) 

BU 407D - application circuit for 1 2” to 1 7” - 1 1 0° - 20 mm neck picture tubes 
(driver supply voltage = 25 V) 



275 





HORIZONTAL TV DEFLECTORS 

The BU 407 and BU 407H are silicon epitaxial planar NPN transistors in Jedec TO-220 
plastic package. 

They are fast switching, high voltage devices for use in horizontal deflection output 
stages of medium and small screens MTV receivers with 110° CRT. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

V C EV 

V CEO 

Vebo 

•c 

•cm 

•cm 



Collector-base voltage (l E = 0) 

330 

V 

Collector-emitter voltage (V BE = -1 .5V) 

330 

V 

Collector-emitter voltage (l B = 0) 

150 

V 

Emitter-base voltage (l c = 0) 

6 

V 

Collector current 

7 

A 

Collector peak current (repetitive) 

10 

A 

Collector peak current (t = 10 ms) 

15 

A 

Base current 

4 

A 

Total power dissipation at T case < 25 °C 

60 

W 

Storage temperature 

-65 to 150 

°C 

Junction temperature 

150 

°C 



6/77 
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Bll 407 
BU 4B7H 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

2.08 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 



^ces 

Collector cutoff 

V CE = 330V 


5 

mA 

current (V BE = 0) 

V CE = 200V 


100 

(jlA 



V CE = 200V 

T case =150°C 

1 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 6 V 

1 

Q 

\/ * 
V CE (sat) 

Collector-emitter 

for BU407 



■ 

saturation voltage 

l c = 5 A 

for BU407H 


1 

B 




l C = 5 A 


1 

l 

V BE (sat) 

Base-emitter 

for BU407 



H 

saturation voltage 

'c = 5 A 

for BU407H 

l B = 0.5A 

1.2 

B 




l C = 5 A 

l B = 0.8A 

1.2 

D 

f T 

Transition frequency 

mo 

> 

o 

T— 

II 

UJ 

O 

> 

10 


+ ** 
l off 

Turn-off time 

for BU407 





l c = 5 A 

for BU407H 

*B end “ 

0.75 

p,S 




l c = 5 A 

lBend = 0-8A 

0.4 

(JlS 

ls/b 

Second breakdown 
collector current 

V CE = 40 V 

t = 10ms 

4 

B 


* Pulsed: pulse duration = 300 \iS, duty cycle = 1.5% 
** See test circuit 
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Base-emitter saturation voltage 
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10-’ I Ic (A) 


Collector cutoff current 


G -2763 
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SWITCHING TIMES 

Test circuit (fall, storage and turn-off time) 


SYNC. 

INPUT 



L2 Horizontal yoke = 200/jH 

T1 Driver transformer : Pins 1 -2=125 turns 0 0.2 mm; 

Pins 3-4=25 turns 0 0.4 rrm; Ga P = 0 - 12n ™.' Core = 3E 3 double E 19x15x5 


T2 EHT transformer manufacturer ARCO type 249.065/035 
R =330X1 for BU407 
R = 220 XI for BU407H 

Waveforms 


Fall and storage time T urn-off time 

! b 
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Bll 407 
BU 4B7H 


APPLICATION INFORMATION 

Two examples are given of the BU407 in conventional MTV horizontal deflection circuits 

BU 407 - application circuit for 1 2” to 1 7” - 1 1 0° - 20 mm neck picture tubes 
(driver supply voltage = 10.8V) 



BU 407 - application circuit for 1 2” to 1 7” - 1 1 0° - 20 mm neck picture tubes 
(driver supply voltage = 25 V) 
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EPITAXIAL PLANAR NPN 



LINEAR AND SWITCHING APPLICATIONS 

The BU 409 is a silicon epitaxial planar NPN transistor in Jedec TO-220 plastic package. 
It is intended for general purpose linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

VcES 

V n 


'CEO 

EBO 


V, 

lc 

*B 

Pt n 


1 stg 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 
Base current 

Total power dissipation at T case < 25 °C 
Storage temperature 
Junction temperature 


250 

250 

150 

6 

7 

1 

60 

-65 to 150 
150 


V 

V 

V 

V 
A 
A 
W 
°C 
°C 






THERMAL DATA 


BU 409 


D 

H'th j-case 
^th j-amb 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


max 

max 


2.08 °C/W 
70 °C/W 


ELECTRICAL CHARACTERISTICS (T oase = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = 250 V 

5 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

< 

m 

00 

II 

CT> 

< 

1 

mA 

V CE (sat)* Collector-emitter 
saturation voltage 

l c = 3 A l B = 0.4 A 

1 

V 

V BE(sat)* Base-emitter 

saturation voltage 

l c = 3 A l B = 0.4 A 

1.25 

V 

h FE * DC current gain 

> 

T ~ 

II 

UJ 

o 

> 

< 

CO 

11 

_o 

7.5 

— 

f T Transition frequency 

1 c = 500mA V CE = 10 V 

10 

MHz 


* Pulsed: pulse duration = 300 jis, duty cycle = 1 .5% 
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EPITAXIAL PLANAR NPN 


BU 606 
BU 607 
BU 608 


HORIZONTAL TV DEFLECTORS 

The BU 606, BU 607 and BU 608 are silicon epitaxial planar NPN transistors in Jedec TO-3 
metal case. They are fast switching, high voltage devices for use in horizontal deflection 
output stages of MTV receivers with 110° CRT. The BU 606 and BU 608 are primarily 
intended for large screen, while the BU 607 is for medium and small screens. 


ABSOLUTE MAXIMUM RATINGS 

BU606 

BU607 

BU608 

VcBO 

Collector-base voltage (l E = 0) 

400V 

330V 

400V 

VcEV 

Collector-emitter voltage (V BE = -1 ,5V) 

400V 

330V 

400V 

VcEO 

Collector-emitter voltage (l B = 0) 


200V 


Vebo 

Emitter-base voltage (l c = 0) 


6V 


l c 

Collector current 


7A 


IcM 

Collector peak current (repetitive) 


1 0A 


*CM 

Collector peak current (t = 10 ms) 


15A 


^B 

Base current 


4A 


Ptot 

Total power dissipation at T case <25°C 


90W 


"^"stg 

Storage temperature 

-65 to 200 0 

C 

T l 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 



8.7— 11.7 


-4U 


TO-3 
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BU 606 
BU 607 
BU 608 


THERMAL DATA 



Rthj-case Thermal resistance junction-case 

max 

1.9 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

*CEV 

Collector cutoff 

for BU606 and BU608 




current (V BE = -1.5V) 

V CE = 400V 



5 

mA 



for BU607 

V CE = 330V 


5 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

> 

CD 

II 

CO 

LD 

> 

1 

mA 

\/ * 
V CE (sat) 

Collector-emitter 

for BU606 and BU607 




saturation voltage 

l c = 5A 

for BU608 

l B = 0.5A 


1 

V 




l c = 6A 

l B = 1.2A 


1 

V 

v BE (sat) 

Base-emitter 

for BU606 and BU607 




saturation voltage 

l c = 5A 

for BU608 

l B = 0.5A 


1.2 

V 




l c = 6A 

l B = 1.2A 


1.5 

V 

f T 

Transition frequency 

l c = 0.5A 

V CE = 10V 

10 

MHz 

t ** 
l off 

Turn-off time 

for BU606 and BU607 





lc = 5A 

for BU608 

^B end — 0.5A 


0.75 

[IS 




l c = 6A 

^B end “ ^ -2A 


0.4 

[JlS 


* Pulsed: pulse duration = 300 [is, duty cycle = 1.5% 

** See test circuit 
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Safe operating areas 


DC current gain 


BU 606 
BU 607 
BU 608 




Collector-emitter saturation voltage 


v CE(sat) 

.. 

— 

j= 



EE 

p 

s 

?=■ 

T= 

3= 

3= 

G- 

26 

51 

(V) 6 

4 

2 

10 8 
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' 8 
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~ 
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= 
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= 
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EPITAXIAL PLANAR NPN 


HORIZONTAL TV DEFLECTORS 

The BU 606D, BU 607D and BU 608D are silicon epitaxial planar NPN transistors with 
integrated damper diode, in Jedec TO-3 metal case. They are fast switching, high voltage 
devices for use in horizontal deflection output stages of MTV receivers with 110° CRT. 
The BU 606D and BU 608D are primarily intended for large screen, while the BU 607D is 
for medium and small screens. 


ABSOLUTE MAXIMUM RATINGS 

BU606D BU607D BU608D 

VcBO 

Collector-base voltage (l E = 0) 

400V 330V 400V 

V C EV 

Collector-emitter voltage (V BE = -1 .5V) 

400V 330V 400V 

Vebo 

Emitter-base voltage (l c = 0) 

6V 

'c 

Collector current 

7A 

'cM 

Collector peak current (repetitive) 

1 0A 

'cm 

Collector peak current (t = 1 0 ms) 

15A 

'b 

Base current 

4A 

Ptot 

Total power dissipation at T case <25°C 

90W 

"'"stg 

Storage temperature 

-65 to 1 75 °C 

T i 

Junction temperature 

175 °C 


MECHANICAL DATA Dimensions in mm 



6/77 
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INTERNAL SCHEMATIC DIAGRAM 


BU 606D 
BU 607B 
BU 608B 


CQ 



EO S - 16*3 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


1.9 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

IcEV 

Collector cutoff 

for BU606D and BU608D 




current (V BE = ^1.5V) 

V CE = 400V 



5 



for BU607D 

V CE = 330V 


5 


Iebo 

Emitter cutoff 
current (l c = 0) 

> 

CD 

II 

CQ 

LU 

> 

400 

mA 

VcE (sat)* ** 

Collector-emitter 

for BU606D and BU607D 




saturation voltage 

l c = 5A 

for BU608D 

l B = 0.65A 


1 





l c = 6A 

l B = 1.2A 


1 


v BE (sat) 

Base-emitter 

for BU606D and BU607D 




saturation voltage 

l G = 5A 

for BU608D 

l B = 0.65A 







l c = 6A 

l B = 1.2A 

H 



f T 

Transition frequency 

l c = 0.5A 

< 

o 

m 

II 

o 

< 

10 

MHz 

+ * * 

T off 

Turn-off time 

for BU606D and BU607D 





l C = 5A 

for BU608D 

*Bend ” 0.65A 


0.75 

M'S 




l c = 6A 

^Bend = ^ *^A 


0.5 

(lS 

V F 

Diode forward voltage 

l F = 5 A 

1.5 

V 


* Pulsed: pulse duration = 300 fis, duty cycle = 1 .5% 

** See test circuit 
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G- 2764 


BU 606D 
BU 607D 
BU 6U8B 


Safe operating areas 



10- 1 1 10 10 2 v CE (V) 


DC current gain 


Collector-emitter saturation voltage 



2 4 6 8 2 4 6 8 


10 2 10 3 I c (mA) 



2 468 2 468 

10 2 10 3 I c (mA) 
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BU 606D 
BU 607D 
BU 608D 


SWITCHING TIMES 

Test circuit (fall, storage and turn-off time) 



T1 Driver transformer: Pins 1 -2=125 turns 0 0.2 mm; 

Pins 3-4=25 turns 0 0.4 nrn; Ga P = 0 - 12rmi ; 
T2 EHT transformer manufacturer ARCO type 249.065/035 


Core = 3E3 double E 19x15x5 


R =270n for BU 6060 and BU607D 
R x 180/1 for BU 608 D 


Waveforms 

Fall and storage time 

! b 



Turn-off time 



Turn-off time is the time for the collector current l c 
to decrease to 100mA after the collector to emitter 
voltage Vqe has risen 3V into its flyback excursion 

S-0857 
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EPITAXIAL PLANAR NPN 


BU 806 
BU 807 


FAST SWITCHING DARLINGTON TRANSISTORS 

The BU 806 and BU 807 are silicon epitaxial planar NPN power Darlington transistors 
with integrated base-emitter speed-up diode, mounted in Jedec TO-220 plastic pa- 
ckage. They are high voltage, high current devices for fast switching applications. In 
particular they can be used in horizontal output stages of 110° CRT video displays. 
The BU 806 is primarily intended for large screeen, while the BU 807 is for medium 
and small screens. 


ABSOLUTE MAXIMUM RATINGS 

BU 806 

BU 807 

^CBO 

Collector-base voltage (1 E = 0) 

400V 

330V 

V C EV 

Collector-emitter voitage ( V BE =-6 V) 

400V 

330V 

^CEO 

Collector-emitter voltage (1 B =0) 

200V 

150 V 

^EBO 

Emitter-base voltage ( 1 c =0) 

6V 

1 c 

Collector current 

8A 

^ CM 

Collector peak current 

15A 

^ DM 

Damper diode peak forward current 

1 0A 

1 B 

Base current 

2A 

Ptot 

Total power dissipation at T case <25 °C 

60W 

"^"stg 

Storage temperature 

-65 to 150°C 

V 

Junction temperature 

150°C 


MECHANICAL DATA Dimensions in mm 
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BU 806 
BU 807 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 2.08 °C/W 

R thj-case Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS(T case = 25°Cunless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE =0) 

> > 
o o 

CO o 

CO 

II II 

LU LU 

o o 

> > 

rs. CO 

o o 

CO CO 

D=> 

CD CQ 

s- »_ 

o o 

100 

100 

< < 
zL zL 

l CEV Collector cutoff 

current (V BE =-6V) 

for BU807 V CE =330V 
for BU806 V CE =400V 

100 

100 

< < 
zL .zL 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb =6V 

3 

mA 

v CEO(sus)* Col,ector - emi tter 

sustaining voltage 

(l B =0) 

Iq =100mA 

for BU807 
for BU806 

150 

200 

V 

V 

V CE (sat)* Collector-emitter 
saturation voltage 

1 c =6A 1 B =50mA 

1.5 

V 

v be (sai) * Base-emitter 

saturation voltage 

1 c =5A 1 B =50m A 

2.4 

V 

V F * Damper diode 

forward voltage 

< 

II 

U_ 

2 


t 0 ff** Turn-off time 

1 q — 5 A 1 g-| — 50mA 

0.4 1 

ps 

t on Turn-on time 

RESISTIVE LOAD 

1 c =5A 1 B1 =50mA 

1 B2 =-500m A V cc =1 00V 

0.35 

[IS 

t s Storage time 

0.55 

|IS 

t f Fall time 

0.2 

[IS 


* Pulsed: pulse duration =300|is, duty cycle = 1 ,5% 
** See test circuit 
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HORIZONTAL DEFLECTION TURN-OFF TIME 

Test circuit 


BU 806 
BU 807 



LI = Horizontal yoke = 200 /uH 

Tr1=EHT Transformer SAREAtype 900914 or equivalent 
11= Horizontal oscillator linear I.C. TDA1180 


Turn-off time waveform 



Turn-off time is the time for the collector current Iq 
to decrease to 100mA after the collector to emitter 
voltage has risen 3V into its flyback excursion 

S-0857 
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BU 806 
BU 807 


APPLICATION INFORMATION 

Horizontal deflection circuit using the darlington BU 806 directly driven by the TDA 
1180 (B & W TV set: large screen solution) 



L, = Linearity inductance 19-r39|iH 


Horizontal deflection circuit using the darlington BU 807 directly driven by the TDA 
1180 (B & W TV set: small screen solution). 


♦10.8V 



L, = Linearity inductance 37-r-67|iH 
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MULTIEPITAXIAL PLANAR NPN 


DU snz 


PRELIMINARY DATA 


HIGH VOLTAGE POWER DARLINGTON 


The BU 910, BU 911 and BU 912 are high voltage, silicon NPN transistors in monoli 
thic Darlington configuration in Jedec TO-220 plastic package, designed for applica- 
tions such as electronic ignition, DC and AC motor controls, solenoid drivers, etc. 


ABSOLUTE MAXIMUM RATINGS 


I BU 910 I BU 911 I BU 912 


Collector-emitter voltage (V 
Collector-emitter voltage (I , 
Emitter-base voltage (I c — 0 
Collector current 
Collector peak current 
Base current 

Total power dissipation atT ( 
Storage temperature 
Junction temperature 


65 to 150 C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 

3.9 

: v . Q : : uz_ 





n. 









BU 910 
BU 911 
BU 912 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


2.08 °C/W 


ELECTRICAL CHARACTERISTICS (T C ase= 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

for BU91 0 

V ce =400V 


1 

mA 

current (V BE = 0) 

for BU911 

V C e=450V 


1 

mA 

for BU912 

T case = 1 25°C 

V ce =500V 


1 

mA 



for BU91 0 

V ce =400V 


5 

mA 


for BU911 

V ce =450V 


5 

mA 


for BU912 

V ce =500V 


5 

mA 

l CE0 Collector cutoff 

for BU91 0 

V ce =350V 


1 

mA 

current (l B =0) 

for BU911 

V rF =400V 


1 

mA 

for BU912 

V ce =450V 


1 

mA 

l EB0 Emitter cutoff 

V E b=5V 


5 

mA 

current (l c =0) 




V ceo (sus/Collector-emitter 

1 C =100 mA 





sustaining voltage 

for BU91 0 


350 


V 

0a=0) 

for BU911 


400 


V 

for BU912 


450 


V 

v cE(sat* Collector-emitter 
saturation voltage 

for BU91 0 and BU911 

1 c =2.5A 1 B =50mA 

for BU912 


1.8 

V 


l c =2A 

All types 

1 B =50mA 


1.8 

1.8 

V 

V 


■ c = 4A 

1 B =200mA 


V be (sat)* Base-emitter 

saturation voltage 

for BU91 0 and BU91 1 

1 c =2.5A 1 B =50mA 

for BU912 


2.2 

V 


•c =2A 

All types 

1 B =50mA 


2.2 

2.5 

V 

v 


l c = 4A 

1 B =200mA 



V F Diode forward voltage! 

■n 

II 

> 

2.5 

V 


* Pulsed: pulse duration = 300 jis, duty cycle = 1.5% 
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BU 910 
BU 911 
BU 912 


Saturated switching characteristics 


G-3857 



Clamped reverse bias 
safe operating areas 


G-3858 





















t 




























































































J 













J 




BU910^ 










BU912 J 


- 

















_ 

_ 



2 4 6 8 , 2 468, 

10 v CE(clamp(V) 


Clamped E s/b test circuit 


40V 
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BU 

BU 


DU U£Z 


MULTIEPITAXIAL MESA NPN 


PRELIMINARY DATA 


HIGH VOLTAGE POWER DARLINGTON 


The BU 920, BU 921 and BU 922 are high voltage, high current silicon NPN transi- 
stors in monolithic Darlington configuration in Jedec TO-3 metal case, specially in- 
tended for automotive ignition applications and inverter circuits for motor controls. 


ABSOLUTE MAXIMUM RATINGS 


I BU 920 I BU 921 I BU 922 


Collector-emitter voltage (V BE =0) 
Collector-emitter voltage (I B =0) 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current 
Base current 

Total power dissipation atT case : <2 
Storage temperature 
Junction temperature 


65 to 1 75 C 


■ 




Mil 


■ 


m 


m ■ 







THERMAL DATA 


BU 920 
BU 921 
BU 922 


R 


th j-case 


Thermal resistance junction-case 


max 


1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices 

Collector cutoff 

for BU920 

V ce =400V 


1 

mA 

current (V BE =0) 

for BU921 

V ce =450V 


1 

mA 


for BU922 

T ca se=150°C 

V ce =500V 


1 

mA 




for BU920 

V ce =400V 


5 




for BU921 

V ce =450V 


5 




for BU922 

V ce =500V 


5 


1 CEO 

Collector cutoff 

for BU920 

V ce =350V 


1 

mA 

current (l c =0 

for BU921 

V ce =400V 


1 

mA 


for BU922 

V ce =450V 


1 

mA 

1 EBO 

Emitter cutoff 
current (l c =0) 

V EBr=5V 

50 

mA 

^CEO (sus) 

*Collector-emitter 

1 C = 100 mA 





sustaining voltage 

for BU920 


350 




Ob=0) 

for BU921 


400 




for BU922 


450 



V CE (sat) 

Collector-emitter 

l c =5A 

1 B =50mA 


1.8 

V 

saturation voltage 

l c =7A 

| B =140mA 


1.8 

V 

^BE (sat)* 

Base-emitter 

l C =5A 

1 B -50mA 


2.2 

V 

saturation voltage 

l c =7A 

1 B = 140mA 


2.5 

V 

v F * 

Diode forward 
voltage 

< 

II 

LL 

2.5 

V 


Functional test 

for BU920 






(see test circuit 

V n p=350V 

L = 7mH 

7 


A 


figg. 1 and 2) 

for BU921 and BU922 






V ce =400 

L = 7mH 

7 


A 


* Pulsed: pulse duration = 300 (is, duty cycle = 1 .5% 
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Safe operating areas 


G-3860 



Derating curves Thermal transient response 


G-3821 G-3863 



0 50 100 150 T case (°C) 10 5 10 4 10' 3 10 2 IQ 1 T(sec) 













BU 920 
BU 921 
BU 922 


Fig. 1 — Functional test circuit 


Fig. 2 — Functional test waveforms 


24V 



16.6 ms 


t 11.6ms ^ | 

INPUT j 

SIGNAL ' 

0 | 


BASE 

CURRENT 


COLLECTOR 

CURRENT 


COLLECTOR 

EMITTER 

VOLTAGE 


0 


0 


0 


I 


i 



/nc T 



S-3671 


Fig. 3 - Clamped E s/b test circuit 


40 V 
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BU 930 

BU 931 
BU 932 


MULTIEPITAXIAL MESA NPN 


PRELIMINARY DATA 

HIGH VOLTAGE POWER DARLINGTON 

The BU930, BU 931 and BU 932 are high voltage, high current silicon NPN transistor 
in monolithic Darlington configuration in Jedec TO-3 metal case specially intended 
for automative ignition applications and inverter circuits for motor controls. 


ABSOLUTE MAXIMUM RATINGS 

BU930 

BU931 

BU932 

^CES 

Collector-emitter voltage (V BE =0) 

400V 

450V 

500V 

^CEO 

Collector-emitter voltage (1 B =0) 

350V 

400V 

450V 

^EBO 

Emitter-base voltage ( 1 c = 0) 


5V 


1 c 

Collector current 


15A 


^ CM 

Collector peak current 


20A 


' B 

Base current 


1 A 


P«o, 

Total power dissipation at T case <25° C 


1 50 W 


*^stg 

Storage temperature 

-65 to 175°C 

T i 

Junction temperature 


1 75 °C 



MECHANICAL DATA 


Dimensions in mm 



5/80 
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BU 930 
BU 931 
BU 932 


THERMAL DATA 



R th j-case Thermal resistance junction-case 

max 

1 °c/w 


ELECTRI CAL CHARACTERI STI CS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

for BU930 V CE =400V 

1 

m A 

current (l E =0) 

for BU931 V ce =450V 

1 

mA 


for BU932 V CE =500V 

1 

mA 


T oase =150 o C 




for BU930 V CE =400V 

5 

mA 


for BU931 V ce =450V 

5 

mA 


for BU932 V CE =500V 

5 

mA 

l CE0 Collector cutoff 

for BU930 V CE =350V 

1 

mA 

current (1 B =0) 

for BU931 V ce =400V 

1 

mA 


for BU932 V CE =450V 

1 

mA 

l EB0 Emitter cutoff 

V eb =5V 

50 

mA 

current (1 c = 0) 




v cEO(sus)* Co,,ector “ em itter 

l c =100mA 



sustaining voltage 

for BU930 

350 

V 


for BU931 

400 

V 


for BU932 

450 

V 

v CE(sat)* Collector-emitter 

for BU930and BU931 



saturation voltage 

l c =7A 1 B =70m A 

1.6 

V 


1 c =8A 1 B =1 00mA 

1.8 

V 


l c =10A 1 B =250mA 

1.8 

V 


for BU932 




1 c =8A 1 B =150mA 

1.8 

V ^ 

V BE(sat) * Base-emitter 

for BU930and BU931 



saturation voltage 

1 q — • 8 A 1 g = 1 00m A 

2.2 

V 


l c =10A l B =250mA 

2.5 

V 


for BU932 




l c =8A l B =150mA 

2.2 

V 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. Typ. Max. Unit 


Diode forward 
voltage 


l F =10 A 


2.5 V 


Functional test 
(see test circuit 
figg. 2 and 3) 


for BU930 

V ce = 350V L =7m H 

for BU931 and BU932 

V ce = 400V L = 7m H 


c Pulsed: pulse duration =300 (is, duty cycle =1.5% 


Safe operating areas 


Internal circuit diagram 


1I C MAX PULSED | 


- PULSE OPERATION* 


DC OPERATION 
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Clamped reverse bias 
safe operating areas 


G-3891 


BU 930 
BU 931 
BU 932 


Fig. 1 - Clamped E s/b test circuit 
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Fig. 2 — Functional test circuit 


Fig. 3 - Functional test waveforms 
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BUR 10 


EPITAXIAL PLANAR NPN 


MEDIUM POWER TRANSISTOR 

The BUR 10 is a silicon epitaxial planar NPN transistor in Jedec TO-66 metal case de- 
signed for power amplifiers and switching applications. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E =0) 

100 

V 

^CEO 

Collector-emitter voltage (1 B = 0) 

80 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

8 

V 

^ c 

Collector current 

5 

A 

>B 

Base current 

0.5 

A 

P t o, 

Total power dissipation at T case <100°C 

30 

W 

"^stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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BUR 10 


THERMAL DATA 


R th j. case Thermal resistance junction-case 

max 3.33 °C/W 


ELECTRICAL CHARACTERISTICS(T case = 25°Cunless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

V cb =60V 

0.1 

tiA 

current ( 1 E = 0) 




l CEV Collector cutoff 

V CE =100V 

10 

HA 

current (V EB =0.5V) 

T case =150°C 




V ce =60V 

50 

H A 

l CE0 Collector cutoff 

O 

in 

II 

m 

o 

> 

1 

HA 

current (1 B = 0) 




l EB0 Emitter cutoff 

V EEpSV 

0.1 

HA 

current (1 c =0) 

< 

m 

03 

II 

00 

< 

10 

liA 

v ceo (susi *Collector-emitter 




sustaining voltage 

l r =50mA 

80 

V 

( l B = 0) 




Vq E ( sat) * Collector-emitter 

1 c =1 A 1 B =1 00mA 

0.25 

V 

saturation voltage 

l c =5A 1 B =0.5A 

1 

V 

V BE ( sat)* Base-emitter 

l c =1 A I B =100mA 

1.2 

V 

saturation voltage 




V BE * Base-emitter voltage 

1 C =1 A V ce =2 V 

1.2 

V 

h FE * DC current gain 

l c =1 Om A V ce =2V 

30 




l c =1A V ce=2V 

40 120 

— 


> 

m 

II 

LL 

C 

> 

< 

in 

II 

u 

15 

— 


Tease = '55 °C 




1 c =1 A V ce =2V 

10 

— 

C C bo Collector-base 

l E =0 v CB =1 ov 

125 

pF 

capacitance 

f =1 MHz 




319 





BUR 10 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition 

frequency 

l c =0.5A V CE =10V 

f =10MHz 

50 

MHz 

t on Turn-on time 

(see test circuit) 

80 

ns 

t s Storage time 

60 

ns 

t f Fall time 

80 

ns 


* Pulsed: pulse duration =300 \is, duty cycle <2% 


Test circuit 


v cc 



Test conditions: l c =1 A; V BB =-10V; V| = + 45V; V CC ^20V 
V, characteristics: t p =10 ps; t r < 15 ns; t f <15 ns; duty cycle < 2% 
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EPITAXIAL PLANAR NPN 


HIGH VOLTAGE SWITCHING TRANSISTOR 

The BUR 11 is a silicon epitaxial planar transistor in Jedec TO-63 metal case designed 
for high power switching applications. This device has been qualified by the European 
Space Agency (E.S.A.) to be used in switching equipment for space applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I E = 0) 
Collector-emitter voltage ( I B =0) 
Emitter-base voltage ( I c = 0) 

Collector current 
Base current 

Total power dissipation at T case <25°C 
Storage temperature 
Junction temperature 


175 V 


-55 to 200 


200 °C 




■i 


mMMi. 




mm 




ssn 


■ 'M Mm Mi 


; . . 



BUR It 



THERMAL DATA 



Rtf, j. case Thermal resistance junction-case 

max 1 

°c/w 


ELECTRICAL CKARACTERISTICS(T case = 25°Cunless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E =0) 

T caS e=150°C 

V cb =240V 

100 

HA 

l CES Collector cutoff 

current ( V BE =0) 

V ce =240V 

i 

HA 

l EB0 Emitter cutoff 

current ( 1 c = 0) 

V eb =5V 

0.2 

HA 

V CEO *Collector-emitter 
sustaining voltage 

(»B = 0) 

1 c =1 00mA 

200 

V 

V CE (sat)* Collector-emitter 
saturation voltage 

l c =1 OA 1 B =1 A 

0.8 

V 

V BE(sat) * Base-emitter 

saturation voltage 

l c =1 OA 1 B =1 A 

1 '4 

V 

h fe* DC current gain 

o o 

II II 

cn -»■ 

< < 

o o 

m m 

II II 

cn cn 
< < 

15 

20 

- 

C C bo Collector-base 

capacitance 

i E =o v CE =1 ov 

f = 1 MHz 

250 

pF 

\ s/b Second breakdown 

collector current 

V ce = 30V t = 1 sec 

4 

A 


322 




ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions Min.Typ. Max. Unit 


Turn-on time 


l c =10A I B1 =2A 
V CC =100V 


0.5 jus 


Storage time 


Fall time 


I c —1 0 I B1 — I B2 — 2A 
V rr=1 00 V 


1 jas 


0.3 I us 


1 Pulsed: pulse duration =300 usee duty cycle <2% 


Safe operating areas 
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EPITAXIAL PLANAR NPN 


BUR 12 


MEDIUM POWER SWITCH 

The BUR 12 is a silicon epitaxial planar transistor in Jedec TO-59 metal case. This 
device has been qualified by the European Space Agency (E.S.A.) to be used in me- 
dium power switching equipment for space applications. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E =0) 

200 

V 

^CEO 

Collector-emitter voltage (1 B = 0) 

120 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

6 

V 


Collector current 

10 

A 

•b 

Base current 

3 

A 

P<ot 

Total power dissipation at T case <25°C 

40 

W 

T stg 

Storage temperature 

-55 to 200 

°C 

T i 

Junction temperature 

200 

°C 
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BUR 12 


THERMAL DATA 


R thj-case Thermal resistance junction-case 

max 4.37 °C/W 


ELECTRICAL CHARACTERISTICS(T case = 25°Cunless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE =0) 

V ce =150V 

1 

HA 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb =5V 

1 

HA 

V cfo fqusi *Collector-emitter 
( ’ sustaining voltage 

C B = 0) 

1 C =50m A 

120 

V 

v CE(sat)* Collector-emitter 
saturation voltage 

l c =5A 1 B =0.5A 

0.5 

V 

V BE(sat) * Base-emitter 

saturation voltage 

l c =5 a l B =0.5 A 

1.4 

V 

h FE * DCcurrent gain 

0 o 

II II 

01 -i. 

> > 

<< 
o o 
m m 

II II 

cn cn 
< < 

80 140 

40 

- 

C C bo Collector-base 

capacitance 

i E =o v CE =iov 

f = 1 M Hz C 

150 

pF 

l s/b Second breakdown 

collector current 

V ce = 13V t = 0.5s 

2 

A 

t on Turn-on time 

| c =1 A I B1 =0.1 A 

V CC =20V 

200 

ns 

t s Storage time 

l c = 1 A 1 =- 1 b2 = 0 . 1 A 

V CC =20V 

2 ! 

|iS 

t f Fall time 

150 

ns 


* Pulsed: pulse duration =300 jas, duty cycle <2% 
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M U LTI EPITAXIAL PLANAR NPN 


PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 13 is a silicon multipitaxial planar NPN transistor in Jedec TO-63 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 

V CB0 Collector-base voltage (l E = 0) 

V CE o Collector-emitter voltage ( I B = 0) 

V EB0 Emitter-base voltage ( I c =0) 

l c Collector current 

l CM Collector peak current (t p =10ms) 

l B Base current 

P ,o, Total power dissipation at T case <25°C 

T stg Storage temperature 

T: Junction temperature 


200 


125 


8 

\ 

70 

> 

100 

y 

10 

y 

250 

V 

-65 to 200 

°( 

200 

°( 


MECHANICAL DATA 


Collector connected to case 



Dimensions in mm 
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Transition frequency 


Turn-on time 






ELECTRICAL CHARACTERISTICS (continued) 


BUR 13 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

t s Storage time 

1 q 5 0 A 1 01 — - 1 g2 =5A 
V CC =30V 

0.51.5 


t f Fall time 

0.1 0.5 

[IS 

l s/ b Second breakdown 

collector current 

V CE =1 6 V t = Is 

15.6 

A 

Unclamped E s/b 
Collector current 

R be =20Q V be =-4V 

L =50fxH 

25 

A 


* Pulsed: pulse duration =300 (is, duty cycle =1 % 


Safe operating areas 
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BUR 13 


Base-emitter saturation voltage 



Saturated switching characteristics 



Saturated switching characteristics 



2 4 6 8 2 468 

1 10 1 C (A) 


Switching times test circuit 
(resistive load) 
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MULTIEPITAXIAL PLANAR NPN 


BUR 20 


PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 20 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E = 0) 

200 

V 

V C EX 

Collector-emitter voltage (V B ^l.5V) 

200 

V 

^CEO 

Collector-emitter voltage (1 B =0) 

125 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

7 

V 

1 c 

Collector current 

50 

A 

^ CM 

Collector peak current (t p =1 0 ms) 

75 

A 


Base current 

15 

A 

P,o, 

Total power dissipation at T case <25 °C 

250 

W 

"^stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



modified TO-3 


5/80 
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BUR 20 



THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 0.7 °C/W 


ELECTRICAL CHARACTERISTICS(T case = 25°Cunless otherwise specified) 



Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^ CEO 

Collector cutoff 
current (1 B =0) 

V dE =125V 


1 

mA 

*CEX 

Collector cutoff 

V ce =200V 

V be =-1.5V 

0.5 

mA 

current 

V ce =200V 

T caS e=125 0 C 

V be =-1.5V 

6 

mA 

*EBO 

Emitter cutoff 
current (1 c = 0) 

< 

m 

ro 

II 

^1 

< 


1 

mA 

V CEO (sus) 

♦Collector-emitter 
sustaining voltage 

1 c =200m A 


125 

V 

w * 

V CE (sat) 

Collector-emitter 

l c =25A 

l B =2A 

1 

V 

saturation voltage 

l c =50A 

l B =5A 

1.5 

V 

V * 

v BE(sat) 

Base-emitter 

l c =25 A 

l B =2A 

2.0 

V 

saturation voltage 

i c =50A 

l B =5A 

2.5 

V 


DCcurrentgain 

l c =25A 
l c =50A 

> > 

CM Ti- 
ll II 

LU LU 

O O 
> > 

15 60 

10 

- 

^s/b 

Second breakdown 
collector current 

V ce =20V 

t = 1 S 

-12. 5 

A 
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ELECTRICAL CHARACTERISTICS(continued) 

Parameter 

Test conditions 

Min. Typ. Max. 

f T Transition frequency 

| c =1 A V ce =15V 

f =10MHz 

10 24 
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BUR 20 


Collector-base capacitance 


G-3955 



Clamped reverse bias 
areas safe operating 

G- 3956 
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Fig. 1 — Clamped E s/b test circuit 


Fig. 2 — Switching times test circuit 
(resistive load) 


40 V 
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MULTIEPITAXIAL PLANAR NPN 


PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 21 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage ( I E = 0) 
Collector-emitter voltage (V Q ^= -1.5V) 
Collector-emitter voltage (I B =0) 
Emitter-base voltage ( I c = °) 

Collector current 

Collector peak current (t p =1 0 ms) 
Base current 

Total power dissipation at T case <25°C 
Storage temperature 
Junction temperature 


300 

300 

200 

7 
40 
50 

8 

250 
-65 to 200 
200 


MECHANICAL DATA 



Dimensions in mm 

Collector connected to case 

10.9 , 



9,11.7 : 


modified TO-3 







BUR 21 


THERMAL DATA 


^thj-case Thermal resistance junction-case 

max 0.7 °C/W 


ELECTRICAL CHARACTERI STICS(T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

V ce =200V 

1 

mA 

current (1 B =0) 




l CEX Collector cutoff 

V ce =300V V B p=-1.5V 

0.5 

m A 

current 

> 

LO 

i 

CO 

> 

> 

o 

o 

CO 

II 

III 
o 

> 

6 

m A 


T oase =125 0 C 



l EB0 Emitter cutoff 

V E b=7V 

1 

mA 

current ( l c = 0) 




v nFn(QHQ)*Collector-emitter 

l c =200mA 

200 

V 

sustaining voltage 




V CE(sat) * Collector-emitter 

l c =12A 1 B =1.2A 

0.3 0.6 

V 

saturation voltage 

I c =25A 1 B =3A 

0.7 1.5 

V 


| c =30A 1 B =5A 

0.9 1.5 

V 

V BE(sat) * Base-emitter 

| c =25A 1 B =3A 

1.5 1.8 

V 

saturation voltage 

| c =30A 1 B =5A 

2.2 

V 

h FE * DC current gain 

lc = 12A V ce =2V 

15 60 




l c =25A V c E =4V 

10 

— . 

l s/b Second breakdown 

V ce = 140V t =1s 

0.15 

A 

collector current 

V ce = 20V t=1s 

12.5 

A 

f T Transition frequency 

V CE =1 5 V l c =1 A 

10 20 

MHz 


f =10MHz 
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ELECTRICAL CHARACTERISTICS(continued) 

Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

/ 

t„ n Turn-on time 

| r =25A 1 ri =3A 

0.25 1 

us 




Clamped E s/b V cl =200V 

Collector current L = 500 ji H 

(fig- 1) 


* Pulsed: pulse duration =300 \is, duty cycle ^2% 



Safe operating areas 


Derating curves 


I C MAX CON T. 

DC OPERATION 


REPETITIVE PULSE 
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Collector-base capacitance 


G-4062 


Clamped reverse bias safe 
operating areas 



Fig. 1 — Clamped E s/b test circuit Fig. 2 — Switching times test circuit 

(resistive load) 


TEST CONDITIONS: 

7V^|-V B b| ^2V 
!C /I B =8 

tp'=adjusted for 
nominal 1 q 

Rbb-’ 1 - 0 - 


50 V 




345 





MULTIEPITAXIAL PLANAR NPN 


BUR 22 


PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 22 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E =0) 

350 

V 

VcEX 

Collector-emitter voltage (V BE =-1.5V) 

350 

V 

VcEO 

Collector-emitter voltage (1 B = 0) 

250 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

7 

V 

*C 

Collector current 

40 

A 

*CM 

Collector peak current (t P =1 0 ms) 

50 

A 

*B 

Base current 

10 

A 

Ptot 

Total power dissipation at T case <25°C 

250 

W 

^stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



modified TO-3 


5/80 
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BUR 22 


THERMAL DATA 


j-case Thermal resistance junction-case 

max 0.7 °C/W 


ELECTRICAL CHARACTERISTICS*! case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

V ce =250V 

1 

mA 

current (1 B =0) 




l CEX Collector cutoff 

V rF =350V V RF =-1 .5V 

0.5 

mA 

current 

V rp =350V V rf =-1.5V 

6 

mA 


T C ase=125°C 



l EB0 Emitter cutoff 

V eb =7V 

1 

mA 

current (l c = 0) 




v ceo (sus) * Collector-emitter 

1 c =200m A 

250 

V 

sustaining voltage 




v cE(sat)* Collector-emitter 

| c =1 0A l B =1 A 

0.3 1 

V 

saturation voltage 

l c =20A 1 B =2.5A 

0.5 1.5 

V 


l c =25A 1 B =4A 

0.7 1.5 

V 

V BE(sat) * Base-emitter 

| c =20A l B =2.5A 

1.4 1.8 

V 

saturation voltage 

| c =25A 1 B =4A 

2.2 

V 

h FE * DC current gain 

l c =1 0A V ce =4V 

15 60 

— 


l c =20A V ce =4V 

10 

— 

l s/b Second breakdown 

V ce = 140V t=1s 

0.15 

A 

collector current 

V ce = 20V t =1s 

12.5 

A 

f T Transition frequency 

V ce = 15V 1 c =1 A 

10 20 

MHz 


f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


I Q — c.\J r\ I B 

V CC =100V 


l c =20A I B1 =2.5A 
I b 2 =-2.5A V CC =100V 


Turn-on time 

(fig- 2) 

Storage time 

(fig- 2) 

Fall time 

(fig- 2) 


Clamped E syb 
Collector current 

(fig- 1) 


* Pulsed: pulse duration =300 ns, duty cycle — 2% 


Min. Typ. 

Max. 

Unit 

0.25 

1 

M'S 

1.25 

2 

MS 

0.18 

0.5 

MS 



Safe operating areas 

J C |l c MAX PULSED # == PULSE 'OPERATION* 
I C MAX CONT- 


Derating curves 
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Saturated switching characteristics 



Saturated switching characteristics Transition frequency 



350 
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MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


PRELIMINARY DATA 


The BUR 23 is a silicon multiepitaxial mesa NPN transistor in modified Jedec 
TO-3 metal case, intended for use in power switching applications in military 
and industrial equipments. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V B e = 0) 

400 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

325 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

lc 

Collector current 

30 

A 

•CM 

Collector peak current (t p ^10ms) 

40 

A 

Ib 

Base current 

10 

A 

P tot 

Total power dissipation at T case ^25°C 

250 

W 

"l"stg 

Storage temperature 

-65 to 200 

°C 

Tj 

Junction temperature 

200 

°C 



MECHANICAL DATA 


Dimensions in mm 


5/80 
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BUR 23 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 0.7 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V B e = 0) 

o 

o 

in 

CM 

II 

CD 

CO 

CO 

h-° 

> > 

O O 

O O 

II II 

ill lii 

o o 

> > 

500 

3 

> > 

Iceo Collector cutoff 

current (l B = 0) 

V CE = 325V 

1 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V EB = 7V 

1 

mA 

Vqeo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 

l c = 100mA 

325 

V 

VcE(sat)* Collector-emitter 
saturation voltage 

l c = 20A l B = 4A 

l c =15A l B = 2A 

1.5 

1.5 

< < 

VBE(sat)* Base-emitter 

saturation voltage 

l c = 20A l B = 4A 

1.6 

V 

t on Turn-on time 

l c = 20A V cc = 250V 

1 B1 = — Ib2 = 4A 

0.75 

flS 

t s Storage time 

3 

JJLS 

t f Fall time 

0.8 

fJiS 


* Pulsed: pulse duration = 30Ctyts, duty cycle =£2%. 
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BUR 2 


MULTIEPITAXIAL MESA NPN 


PRELIMINARY DATA 


HIGH VOLTAGE POWER SWITCH 


The BUR 24 is a silicon multiepitaxial mesa NPN transistor in modified Jedec 
TO-3 metal case, intended for use in power switching applications in military 
and industrial equipments. 


ABSOLUTE MAXIMUM RATINGS 

Vces Collector-emitter voltage (V B e = 0) 
Vceo Collector-emitter voltage (l B = 0) 

V E bo Emitter-base voltage (l c = 0) 

l c Collector current 

Icm Collector peak current (t p ^ 10ms) 

l B Base current 

P to t Total power dissipation at T caS e ^25°C 

T stg Storage temperature 

Tj Junction temperature 


450 
400 
7 
30 
40 
10 
250 
-65 to 200 
200 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 




... ; | 


: 10.9 9 , 11.7 , 

-?K /c l ~ 1 " 1 


e T~ 




: 

HBSH 

I. v : . 


I 





BUR 24 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 0.7 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V B e = 0) 

V CE = 450V 

V CE = 450V T case =1 25 °C 

500 

3 

3^ 

>> 

Iceo Collector cutoff 

current (l B = 0) 

V CE = 400V 

1 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V EB = 7V 

1 

mA 

Vqeo ( S us)*Collector-emitter 
sustaining voltage 
(■b = 0) 

l c = 100mA 

400 

V 

VcE(sat)* Collector-emitter 
saturation voltage 

l c = 20A l B = 5A 

l c =15A l B = 2.5A 

1.5 

1.5 

V 

V 

Vbe (sat)* Base-emitter 

saturation voltage 

l c = 20A l B = 5A 

1.8 

V 

t on Turn-on time 

l c = 20 A V cc = 250V 

1 B1 = — 1 B2 = 5A 

0.7 

flS 

t s Storage time 

3 

jJLS 

t f Fall time 

0.8 

flS 


* Pulsed: pulse duration = 300^s, duty cycle ^2%. 
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MULTIEPITAXIAL PLANAR NPN 


BUR 50 


PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 50 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (1 E = 0) 

200 

V 

^CEO 

Collector-emitter voltage (1 B =0) 

125 

V 

V EBO 

Emitter-base voltage ( 1 c = 0) 

10 

V 

^C 

Collector current 

70 

A 

^ CM 

Collector peak current (t p =1 0 ms) 

100 

A 

*B 

Base current 

20 

A 

Plot 

Total power dissipation at T case <25 °C 

350 

W 

"^stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 


356 


THERMAL DATA 



ELECTRICAL CHARACTERISTICS(T caS0 = 25°Cunless otherwise specified) 



357 
































ELECTRICAL CHARACTERISTICS (continued) 



Pulsed: pulse duration =300 |is, duty cycle <2% 


Safe operating areas Derating curves 


G- 41 95 G-3665 
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Collector-base capacitance 


BUR 50 



Clamped reverse bias safe 
operating area 
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SEE TEST CIRCUIT OF FIG.1 
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2 468 2 4 6 8 125 2 468 

10 10 2 VcE(clamp)< v ) 


Fig. 1 — Clamped E s/b test circuit Fig. 2 — Switching times test circuit 

(resistive load) 


40 V 
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BUR 51 

MULTIEPITAXIAL PLANAR NPN 


PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 51 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E = 0) 

300 

V 

V CEO 

Collector-emitter voltage (1 B =0) 

200 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

10 

V 

*C 

Collector current 

60 

A 

*CM 

Collector peak current (t p =1 0 ms) 

80 

A 

*B 

Base current 

16 

A 

Ptot 

Total power dissipation at T case <25 °C 

350 

W 

*^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



modified TO-3 


5/80 
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BUR 51 


THERMAL DATA 


R thj-case Thermal resistance junction-case 

max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^ CBO 

Collector cutoff 

V cb =300V 



0.2 

mA 

current (l E =0) 

V cb =300V 

T C ase=125 0 C 



2 

mA 


^ CEO 

Collector cutoff 
current (1 B =0) 

V ce =200V 

1 

mA 

*EBO 

Emitter cutoff 
current ( 1 c = 0) 

< 

m 

CD 

II 

'vj 

< 

0.2 

| 

^CEO (sus) 

^Collector-emitter 
sustaining voltage 

l c =200mA 

200 


V EBO 

Emitter-base 

voltage 

Cc=0) 

1 E =1 0mA 

10 


\J * 

V CE (sat) 

Collector-emitter 

l c =30A 

l B =2A 


1 

V 

saturation voltage 

l c =50A 

l B =5A 

0.9 

1.5 

V 

V * 

v BE(sat) 

Base-emitter 

l c =30A 

l B =2A 


1.8 

n 

saturation voltage 

l c =50A 

l B =5A 

1.55 

2 

y 

h * 

n FE 

DC current gain 

l c =5A 

V C e=4V 

20 

100 

n 


l c =50A 

V C e=4V 

15 


y 

^s/b 

Second breakdown 
collector current 

V ce =20V 

t = Is 

17.5 

■ 

f T 

Transition frequency 

l c =1 A 
f =1 MHz 

> 

in 

II 

LU 

O 

> 

10 16 
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Collector-base capacitance 


BUR 51 



1 10 10 2 V C B C V ) 


Clamped reverse bias 
safe operating area 




— 
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SEE TEST 

CIRCUIT 

)F FIG 

.1 
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2 468 2 468 2 468 

1 10 10 2 V C E ( v ) 


Fig. 1 — Clamped E s/b test circuit 


Fig. 2— Switching times test circuit 
(resistive load) 


40 V 
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MULTIEPITAXIAL PLANAR NPN 


BUR 52 


PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 52 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (1 E = 0) 

350 

V 

V CEO 

Collector-emitter voltage (1 B =0) 

250 

V 

^EBO 

Emitter-base voltage (l c =0) 

10 

V 

i c 

Collector current 

60 

A 

^ CM 

Collector peak current (t p =1 0 ms) 

80 

A 

*B 

Base current 

16 

A 

Ptot 

Total power dissipation at T case <25°C 

350 

W 

"^stg 

Storage temperature 

-65 to 200 

°C 

T j 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 




5/80 
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THERMAL DATA 


BUR 52 


R 


th j-case 


Thermal resistance junction-case 


max 


0.5 


°C/W 


ELECTRICAL CHARACTERISTICS(T case =25°Cunless otherwise specified) 


Parameter 




l CB0 Collector cutoff 

current (l E =0) 

V cb =350V 

V cb =350V 

T cas9 =125“C 

0.2 

2 

< < 

E E 

l CE0 Collector cutoff 

current (1 B =0) 

V ce =250V 

1 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb =7V 

0.2 

mA 

v ceo (sus) *Collector-emitter 
sustaining voltage 

l c =200mA 

250 

V 

V ebo Emitter-base 

voltage 

Cc = 0) 

l E =10mA 

10 

V 

v cE(sat)* Collector-emitter 
saturation voltage 

< < 
c\j 

II II 

m m 

< < 

LO O 

oj ^ 

II II 

o o 

1 

0.701.5 


V BE(sat) * Base-emitter 

saturation voltage 

1 c =25A 1 B =2A 
l c =40A l B =4A 

1.8 
1.5 2 



o o 

II II 

cn 

< < 

o o 

m m 

II II 

< < 

20 100 
15 

■ 

l s/b Second breakdown 

collector current 

V ce = 20V t =1s 

17.5 


f T Transition frequency 

l c =1A V ce =5V 

f =1 MHz 

10 16 

MHz 


l c =40A l B1 =4A 

V cc = 100V 

0.3 1 

|LiS 
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ELECTRICAL CHARACTERISTICS(continued) 


Parameter 
Storage time 


Fall time 


Test conditions 

Min 

. Typ. 

Max. 



1.2 

2 

| c =40A 1 B1 =4A 




1 B2 ^"4 A Vqq=100V 


0.20 

0.6 



V cla mn=250V 

L =500|iH 

40 




3 ' 











Thermal transient response 


DC current gain 



G-3892 




Collector-emitter saturation voltage Collector-emitter saturation voltage 
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Collector-base capacitance 


BUR 52 



2 4 6 8 2 468 2 468 

1 10 10 2 V CB ( V ) 


Clamped reverse bias safe 
operating area 
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SEE TEST CIRCUIT 

OF FIG. 1 
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2 4 6 8 2 4 6 8 M 4 6 8 

1 10 10 2 250 V CE (V ) 


Fig. 1 — Clamped E S/b test circuit Fig. 2 - Switching times test circuit 

(resistive load) 


40 V 
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MULTIEPITAXIAL MESA PNP 


BUW22 

BUW23 


PRELIMINARY DATA 

HIGH VOLTAGE POWER SWITCH 

The BUW 22, BUW23 are silicon multiepitaxial mesa PNP transistors in Jedec TO-3 
metal case, particularly intended for high voltage, fast switching applications. 

The complementary NPN types are the BUW 24 and BUW 25 respectively. 


ABSOLUTE MAXIMUM RATINGS 

BUW 22 

BUW 23 

^CES 

Collector-emitter voltage (V BE = 0) 

-400V 

-450V 

^CEO 

Collector-emitter voltage (1 B =0) 

-350V 

-400V 

^EBO 

Emitter-base voltage (1 c — °) 

-5V 

*c 

Collector current 

-10 A 

«B 

Base current 

-4A 

Ptot 

Total power dissipation at T case < 25°C 

100W 

1 1 25W 

"l"stg 

Storage temperature 

-65 to 200°C 

T i 

Junction temperature 

200°C 





THERMAL DATA 


BUW22 

BUW23 


R t h j-case Thermal resistance junction-case for BUW 22 max 1.75 °C/W 

R th j-case Thermal resistance junction-case for BUW 23 max 1 .4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



^CES 

Collector cutoff 

for BUW22 

V ce =-400V 


-500 

mA 

current (V BE = 0) 

for BUW23 

V ce =-450V 


-500 

mA 

*ce's 

Collector cutoff 

T C ase=125°C 




■ 


current (V BE =0) 

for BUW22 

V ce =-400V 


-3 




for BUW23 

V ce =-450V 


-3 


Iebo 

Emitter cutoff 
current (l c =0) 

V eb=-5V 

-1 

mA 

V CEO (sus) 

*Collector-emitter 

l c =-100 mA 




sustaining voltage 

for BUW22 


-350 


V 


Cb=o) 

for BUW23 


-400 


V 

w * 

V CE (sat) 

Collector-emitter 

for BUW22 

l c =-2.5A 


-1.5 

V 

saturation voltage 

for BUW23 

1 B =-0.5A 
l c =-3A 


-1.5 

V 





1 B =-0.6A 

l c =-4A 


-1.5 

V 




»B =-1.A 




V BE ,sa,,* 

Base-emitter 

for BUW22 

l c =-2.5A 


-1.4 

V 

saturation voltage 

for BUW23 

1 B =-0.5A 
l c =-3A 


-1.3 

V 





l B =-0.6A 
l c =-4A 
■b =- 1a 


-1,5 

V 

h FE * 

DC current gain 

l C =-1A 

for BUW22 

V C r=-5V 

10 





for BUW23 


15 


— 


* Pulsed: pulse duration = 300 jus, duty cycle = 1 .5% 
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ELECTRICAL CHARACTERISTICS(continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 


‘on 

Tur-on time 

for BUW22 

l c = -2.5A 

0.25 




1 si =-0.5A 

V CC =-250V 






for BUW23 

l c =-3A 


0.5 




lei =-0.6A 

V CC =-250V 




ts 

Storage time 

for BUW22 


1 


MS 



l c = r 2.5A 

V cc= -250V 




‘f 

Fall time 

I B1 = -0.5A 

1 B2 =1.25A 

0.3 


M-S 

ts 

Storage time 

for BUW23 



2 

MS 



< 

CO 

1 

II 

o 

V c c=-250V 




t, 

Fall time 

I B1 =-0.6A 

1 32 7 1 . 5 A 

0.8 

MS 


*Pulsed: pulse duration = 300jus, duty cycle = 1.5% 


Safe operating areas 
(for BUW22) 


G - 3660 
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Safe operating areas 
(for BUW23) 


BUW 22 
BUW23 



1 10 10 2 10 3 -V CE (V) 


Derating curves 



0 50 100 150 T case (°C) 


Transient thermal response 
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Satured switching characteristics Clamped reverse bias 

safe operating areas 




S- 3629 


Mil 




MULTIEPITAXIAL Bl PLANAR NPN 


BUW24 


HIGH VOLTAGE POWER SWITCH 

The BUW 24 is a silicon multiepitaxial biplanar® NPN transistor in Jedec TO-3 metal case, 
particularly intended for high voltage, fast switching and industrial applications. 

The complementary PNP type is the BUW 22. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V BE = 0) 

450 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

350 

V 

^ebo 

Emitter-base voltage (l c = 0) 

7 

V 

l c 

Collector current 

10 

A 

■b 

Base current 

4 

A 

Ptot 

Total power dissipation at T case < 25°C 

100 

W 

T"stg 

Storage temperature 

-65 to 200 

°C 

V 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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BUW 24 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CES Collector cutoff 

current (V BE = 0) 

V CE = 450 V 

V ce = 450 V T case = 150°C 


MM 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb =5V 

1 

mA 

v ceo(sus)* Collector-emitter 
sustaining voltage 
Ob-0) 

l c = 100mA 

350 


V CE (sat)* Collector-emitter 
saturation voltage 

l c = 2.5A l B = 0.5A 

1.5 

V 

V BE(sat)* Base-emitter 

saturation voltage 


1.4 


h FE * DC current gain 



— 

f T Transition frequency 

l c = 0.5A V CE = 10V 

20 

MHz 

t on Turn-on time 

l c = 2.5A V cc = 250V 

I B1 = 0.5A 

0.3 

(JlS 

t s Storage time 

l c = 2.5A V cc = 250V 

I B1 = 0.5A l B2 = -1.25A 

1.8 

(iS 

tf Fall time 

0.3 

[IS 


* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 
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Base-emitter saturation voltage 


BUW24 


Small signal current gain 



2 4 6 6 2 4 24662468 2468 

10“’ 1 1 C (A) 10“’ 1 10 f (MHz) 


Collector-base capacitance Saturated switching characteristics 



1 10 10 2 V CB (V) 1 l c (A) 
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BUW25 


MULTIEPITAXIAL BIPLANAR NPN 



HIGH VOLTAGE POWER SWITCH 

The BUW 25 is a silicon multiepitaxial biplanar® NPN transistor in Jedec TO-3 metal case. 
It is particularly intended for high voltage, fast switching and industrial applications. 
The complementary PNP type is the BUW 23. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V BE = 0) 

600 

V 

^CEO 

Collector-emitter voltage (l B = 0) 

400 

V 

Vebo 

Emitter-base voltage (l c = 0) 

8 

V 

^c 

Collector current 

10 

A 

l B 

Base current 

4 

A 

Ptot 

Total power dissipation at T case < 25°C 

125 

W 

Tstg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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BUW25 


THERMAL DATA 



R thj-case Thermal resistance junction-case 

max 

1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Ty[y. Max. 

Unit 

*CES 

Collector cutoff 

V C E 

= 

600 V 


500 

ill 

current (V BE = 0) 

V C E 

= 

600 V 

Tease =150°C 

2.5 


*CEO 

Collector cutoff 
current (l B = 0) 

V C E 

= 

400 V 


100 


^EBO 

Emitter cutoff 
current (l c = 0) 

< 

m 

00 

= 

8V 


1 

j 

\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

(i B = o) 

1 

= 

100 mA 


400 


v CE(sat) 

Collector-emitter 

'c 

= 

3 A 

l B = 0.6A 

1.5 


saturation voltage 

l c 

= 

4 A 

■b = 1 A 

1.5 


V BE (sat) 

Base-emitter 

1 c 

= 

3 A 

l B = 0.6A 

1.3 

V 

saturation voltage 

lc 

= 

4 A 

l B = 1 A 

1.5 

V 

•W 

DC current gain 

*c 

= 



15 40 

— 



= 



4 

— 

f T 

Transition frequency 

'c 

= 

0.5 A 

V CE = 10 V 

20 

MHz 

^on 

Turn-on time 

'c 

= 

3 A 

V CC = 250 V 




'bi 

= 

0.6 A 

0.3 0.5 

(jlS 

ts 

Storage time 

*c 

= 

3 A 

V cc = 250 V 

1.2 2 

[XS 

t, 

Fall time 

'bi 

= 

0.6 A 

l B2 = -1 .5 A 

0.3 0.5 

[XS 


* Pulsed: pulse duration = 300 jms, duty cycle = 1.5% 
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MULTIEPITAXIAL BIPLANAR NPN 


Utf CO 


HIGH VOLTAGE POWER SWITCH 

The BUW 26 is a silicon multiepitaxial biplanar® NPN transistor in Jedec TO-3 metal case. 
It is particularly intended for high voltage, fast switching and industrial applications. 


ABSOLUTE MAXIMUM RATINGS 


^CES 

Collector-emitter voltage (V BE = 0) 

800 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

450 

V 

V EBO 

Emitter-base voltage (l c = 0) 

8 

V 

i c 

Collector current 

10 

A 

>B 

Base current 

4 

A 

Ptot 

Total power dissipation at T case < 25°C 

125 

W 

Tstg 

Storage temperature 

-65 to 200 

°C 

V 

Junction temperature 

200 

°C 







BUW26 


THERMAL DATA 



R thj-case Thermal resistance junction-case 

max 

1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 




Ices 

Collector cutoff 

V CE = 

800 V 




500 

|iA 

current (V BE = 0) 

V C E = 

800 V 

T case =150°C 



1 

mA 

Iceo 

Collector cutoff 
current (l B = 0 ) 

II 

LU 

O 

> 

450 V 


100 

fiA 

*EBO 

Emitter cutoff 
current (l c = 0) 

< 

m 

DO 

II 

8V 


1 

mA 

\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

(I B = 0) 

*C ~ 

100mA 


450 

V 

V * 

V CE (sat) 

Collector-emitter 

'c = 

3 A 

l B = 0.6A 



1.5 

n 

saturation voltage 

•c — 

4 A 

l B = 1 A 



1.5 

m 

V BE (sat)* 

Base-emitter 

lc = 

3 A 

l B = 0.6A 



1.3 

1 

saturation voltage 

'c = 

4 A 

l B = 1 A 



1.5 

m 

h FE* 

DC current gain 

ns 

1 A 

V CE = 5 V 

15 


40 

B 


wm 

8 A 

V CE = 5 V 


4 


m 

f T 

Transition frequency 

*C — 

0.5 A 

V CE = 10 V 

20 

MHz 

^on 

Turn-on time 

mm 

3 A 








0.6 A 

H 



flS 

ts 

Storage time 

n 

3 A 


■ 




t, 

Fall time 


0.6 A 


■ 





* Pulsed: pulse duration = 300 \xs, duty cycle = 1.5% 
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BUW 32 


MULTIEPITAXIAL MESA PNP 


PRELIMINARY DATA 


HIGH VOLTAGE POWER SWITCH 


The BUW 32 is a silicon multipitaxial mesa PNP transistor in Jedec TO-3 metal ca- 
se. It is intended for high voltage, fast switching and industrial applications. The com- 
plementary NPN type is the BUW 35. 


ABSOLUTE MAXIMUM RATINGS 



BUW 32 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



^CES 

Collector cutoff 
current (V BE =0) 

V CE =-450 V 

-500 


^ CES 

Collector cutoff 
current (l c =0) 

V ce =-450V 

T case =125“C 

-3 

mA 

^ EBO 

Emitter cutoff 
current (l c = 0) 

V eb =-7V 

-1 


^CEO (sus) 

’“Collector-emitter 
sustaining voltage 
(l fl =0) 

1 c =-1 00m A 

-400 

I 

w * 

v CE (sat) 

Collector-emitter 
saturation voltage 

o 

II 

1 

cn 

> 

l B =-1 A 

-1.5 

■ 

v BE(sat) 

Base-emitter 
saturation voltage 

o 

II 

i 

cn 

> 

l B =-1A 

-1.5 

V 

h FE * 

DCcurrent gain 

l c =-1 A 

< 

o 

m 

II 

c!n 

< 

15 

B 

ton 

Turn-on time 

l c =-5A 

V CC =-250V 

1 B =-1A 

0.75 

\IS 

t. 

Storage time 

lc =-5A 

V C c=-250V 

3 

[is 

t, 

Fall time 

1 B1 =-1 A 

1 B2 = 2A 

0.8 

|IS 


* Pulsed: pulse duration = 300 jis, duty cycle = 1 .5% 
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M U LTI EPITAXIAL MESA NPN 


BUW 34 
BUW 35 
BUW 36 


HIGH VOLTAGE POWER SWITCH 

The BUW 34, BUW 35 and BUW 36 are silicon multiepitaxial mesa NPN transistors in 
Jedec TO-3 metal case. They are intended for high voltage, fast switching applica- 
tions. 


ABSOLUTE MAXIMUM RATINGS 

BUW34 

BUW35 

BUW36 

V CES 

Collector-emitter voltage ( V BE = 0) 

500V 

800V 

900V 

V CEO 

Collector-emitter voltage ( 1 B = 0) 

400V 

400V 

450V 

Vebo 

Emitter-base voltage ( 1 c = 0) 


7V 


l c 

Collector current 


1 0A 


*CM 

Collector peak current 


1 5 A 


1 B 

Base current 


5A 


P,o. 

Total power dissipation at T case <25°C 


125W 


^stg 

Storage temperature 

| -65 to 200°C 

T i 

Junction temperature 


200°C 



MECHANICAL DATA 


Dimensions in mm 
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BUW34 

BUW35 

BUW36 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T cas8 =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^ces 

Collector cutoff 

for BUW34 

V ce =500V 


500 

|iA 

current (V BE =0) 

for BUW35 

V ce =800V 


500 

|iA 


for BUW36 

T case =125 0 C 

V ce =900V 


500 

f lA 




for BUW34 

V ce =500V 


3 

mA 



for BUW35 

V ce =800V 


3 

mA 



for BUW36 

V ce =900V 


3 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V eb =7V 

1 

mA 

^CEO (sus) 

* Collector-emitter 

l c =100mA 





sustaining voltage 

for BUW34 


400 


V 


(I B =0) 

for BUW35 


400 


V 


for BUW36 


450 


V 

w * 

V CE (sat) 

Collector-emitter 

All types 

l c =5A 


1.5 

V 

saturation voltage 

for BUW35 

l B =1A 
l c =8A 
l B =2.5A 


1.5 

V 




for BUW36 

l c =8A 
l B =2.5A 


3 

V 

w * 

v BE(sat) 

Base-emitter 

All types 

l c =5A 


1.5 

V 

saturation voltage 

for BUW35 

< 

<<^ 
i — 00 CM 

II II II 

CD O CG 


1.8 

V 




for BUW36 

1 c =8A 
l B =2.5A 


1.8 

V 

h FE * 

DC current gain 

l c =1A 

< 

O 

m 

II 

cn 

< 

15 

- 

ton 

Turn-on time 

ro o 

II II 
-*• cn 
> > 

V CC f=250V 

0.75 

ps 


Storage time 

IBB 

V CC? =250V 

3 



Fall time 

mm 

1 02 =-1 A 

* 

0.8 



* Pulsed: pulse duration =300 ps, duty cycle = 1 .5% 
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BUW 34 
BUW 35 
BUW 36 


Safe operating areas 



i io io 2 v CE (v ) 


Derating curves 



0 50 100 150 T case (*C) 


Transient thermal response 



(9 
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BUW 34 
BUW 35 
BUW 36 





B 
B 

BUW 


MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The BUW 44, BUW 45 and BUW 46 are multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case, intended in fast switching applications for high output powers. 


ABSOLUTE MAXIMUM RATINGS 


BUW44I BUW45I BUW46 


Collector-emitter voltage (V 
Collector-emitter voltage (I , 
Emitter-base voltage (I c = 0 
Collector current 
Collector peak current 
Base current 

Total power dissipation atT ( 
Storage temperature 
Junction temperature 


65 to 200°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 


iHI 


■w 




§§§iii 


12 










BUW 44 
BUW 45 
BUW 46 


THERMAL DATA 



Rth j-case Thermal resistance junction-case 

max 1 

°c/w 


ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 


l CES Collector cutoff 

for BUW44 V CE =500V 

500 

HA 

current (V BE =0) 

for BUW45 V ce =800V 

500 

HA 


for BUW46 V ce =900V 

500 

MA 


T oase =125°C 




for BUW44 V CE =500V 

3 

mA 


for BUW45 V CE =800V 

3 

mA 


for BUW46 V CE =900V 

3 

mA 

l EB0 Emitter cutoff 

V eb =7V 

1 

mA 

current (l c = 0) 




V nF n (cncj^Collector-emitter 

1 c = 100mA 



sustaining voltage 

for BUW44 

400 

V 


for BUW45 

400 

V 


for BUW46 

450 

V 

V CE (sat)* Collector-emitter 

for BUW44 


■ 

saturation voltage 

< 

CM 

II 

m 

< 

o 

T— 

II 

G 

3 

■ 


l c =6A l B =1 A 

1.5 



for BUW45 and BUW46 


H 


o 

11^ 

o 

> 

CD 

II 

ro 

> 

1.5 



l c =7A l B =1A 

1.5 

y 

V BE(sat* Base-emitter 

for BUW44 



saturation voltage 

l c =10A l B =2A 

1.8 



l c =6A 1 B =1 A 

1.4 



for BUW45 and BUW46 




l c =10A l B =2A 

1.8 



l c =7A l B =1 A 

1.4 
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BUW44 
BUW 45 
BUW 46 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

t on Turn-on time 

l c =10A 1 bi =2A 

V cc = 250V 

0.75 

ps 

t s Storage time 

l c =10A 1 si =2A 

1 B 2 = "2 A V cd =250V 

3 

ps 

t f Fall time 

0.8 

ps 


* Pulsed: pulse duration = 300 jus, duty cycle = 1 .5% 


Safe operating areas 
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Ml 



BUW 44 
BUW 45 
BUW 46 


Base-emitter saturation voltage 



Saturated switching 



10' 1 1 10 I c (A) 


Clamped reverse bias 
safe operating areas 

0-3632 













r- 

. 





— 



— 

— 

— 

— 

- 




























l 














1 



















. 

3UV 

3UW 

/45 

f 46 

_ 






zz^ 


= 

zz 

zzi 

z 

Zj 

z 




1 



— 1 

— 

— 

_ 

- 
















wn 



1 






FJTTim 



I 







■ 

i 

■ 

■ 








i 

i 

1 

1 






100 200 450 750 V C E(clamp)(V ) 


Clamped E s/b test circuit 


TEST CONDITIONS: 
5V> |-V BB | > 2V 
«C/»B = 5 

21 B1 > | _I B2| >1 B1 
t p =adjusted for 
nominal Iq 
R bb = adjusted for 
>B2 


40 V 
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EPITAXIAL PLANAR NPN 


BUW 66 
BUW67 


FAST SWITCHING DARLINGTON TRANSISTORS 

The BUW 66 and BUW 67 are silicon epitaxial planar NPN transistors in monolithic 
Darlington configuration in Jedec TO-3 metal case. 

They are particularly intended for high voltage, high current fast switching applica- 
tions. 


ABSOLUTE MAXIMUM RATINGS 

BUW66 

BUW67 

^CBO 

Collector-base voltage (1 E =0) 

400V 

330V 

^CEV 

Collector-emitter voltage (V BE = -6V) 

400V 

330V 

^CEO 

Collector-emitter voltage (1 B =0) 

200V 

200V 

^EBO 

Emitter-base voltage 

6V 

*c 

Collector current 

1 0A 

*CM 

Collector peak current 

15A 

I.FM 

Parallel-diode forward peak current 

10A 

*B 

Base current 

2A 

Plot 

Total power dissipation atT case <25°C 

90W 

"^stg 

Storage temperature 

-65 to 200°C 

T i 

Junction temperature 

200°C 


MECHANICAL DATA Dimensions in mm 
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BlIW 66 
BUW67 


THERMAL DATA 


R th j-case Thermal resistance j unction-case 

max 1.9 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Hoi 

l CES Collector cutoff 

for BUW66 

V ce =400V 

100 

ma 

current (V BE =0) 

for BUW67 

V ce =330V 

100 

ma 

l CEV Collector cutoff 

for BUW66 

V CE = 400V 

100 

ha 

current (V BE =-6V) 

for BUW67 

V ce =330V 

100 

HA 

l EB0 Emitter cutoff 

V eb =6V 


3 

mA 

current (l c =0) 




V r . Fn ( c„c * Collector-emitter 

l c =100mA 


200 

V 

sustaining voltage 

0 b = 0) 





V ce (sat)* Collector-emitter 

l c =5A 

1 B = 50mA 

1.5 

V 

saturation voltage 

l c =10A 

1 B =250mA 

2.5 

V 

V BE(sat* Base-emitter 

l c =5A 

1 B =50mA 

2.4 

n 

saturation voltage 

l c =10A 

1 B =250mA 

3 

n 

V F * Parallel diode forward 

l F =5A 


2 

D 

voltage 




■ 

t on ** Turn-on time 

l C =5A 

V C 0=1OOV 

1 B1 =50mA 

0.35 0.8 


t s ** Storage time 

O 

II 

Oi 

> 

1 B1 =50mA 

0.55 1.5 

R 

t** Fall time 

I B2 = -500mA V ccf = 100V 

0.2 0.7 

ps 


* Pulsed: pulse duration = 300 jus, duty cycle = 1 .5% 

** Resistive load. 
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150 T^a S e(°C) 














BUW67 


Saturated switching characteristics Forward voltage 


G - 3254 


G - 3253 




MULTIEPITAXIAL PLANAR NPN 


BUX10 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX10 is a silicon multiepitaxial planar NPN transistor In Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E = 0) 

160 

V 

^CEX 

Collector-emitter voltage (V BE =-1 .5V) 

160 

V 

^CEO 

Collector-emitter voltage (1 B =0) 

125 

V 

^EBO 

Emitter-base voltage (1 c = 0) 

7 

V 

i g 

Collector current 

25 

A 

^ CM 

Collector peak current (t p =1 0 ms) 

30 

A 

^ B 

Base current 

5 

A 

Ptot 

Total power dissipation at T case <25°C 

150 

W 

"^"stg 

Stprage temperature 

-65 to 200 

°C 

T 1 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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BUX 10 


THERMAL DATA 



Rth j-case Thermal resistance junction-case 

max 

o 

o 


ELECTRI CAL CH ARACTERISTI CS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

current (1 B =0) 

V CE =1 00 V 

1.5 


l CEX Collector cutoff 

current 

V ce =160V V BE =-1 .5 V 

T case =125°C 

V CE =1 60 V V be =-1.5V 

1.5 

6 


l EB0 Emitter cutoff 

current (l c = 0) 

V eb =5V 

1 


V rEO ,.. ../Collector-emitter 
‘ ’ sustaining voltage 

1 C =200mA 

125 

■ 

V EB0 Emitter-base 

voltage 

(l c = 0) 

1 E =50mA 

7 


v CE(sat)* Collector-emitter 
saturation voltage 

l c =1 0A 1 B =1 A 

I c =20A 1 B =2A 

0.3 0.6 
0.7 1.2 

V 

V 

V BE(sat)* Base-emitter 

saturation voltage 

| c =20A 1 B =2A 


■ 

h FE * DC current gain 

o o 

II II 

N> -A 

O O 
> > 

< < 
o o 

m m 

II II 

N> 

< < 

20 60 
to 

■ 

l s/b Second breakdown 

collector current 


5 

1 

H 

f T Transition frequency 

1 c =1 A V ce =15V 

f =10MHz 

8 

MHz 
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ELECTRICAL CHARACTERISTICS(continued) 


Parameter 
Turn-on time 



Test conditions Min. Typ. Max. 

\n =20A I Bi =2A 0.5 1.5 


Storage time 

(fig- 2) 

l c =20A 

Fall time 

V C c=30V 



Clamped E s/b V cl =125V 

Collector current L=500 jliH 

(fig. i) 

' Pulsed: pulse duration =300 (is, duty cycle < 2% 



Safe operating areas 


Derating curves 


UMAX PULSED 


in 




■HI 


!!I 

PULSE 

OPERATION 


FOR SINGLE NON 


REPETITIVE PULSE 


















Thermal transient response 


DC current gain 


BUX10 



10' 5 lO' A 10‘ 3 10~ 2 10" 1 ? (sec ) 



) 0 -* 1 10 I C (A) 


Collector-emitter saturation voltage 



Collector-emitter saturation voltage 


G-4043 
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Collector-base capacitance 


BUX 10 


Clamped reverse bias safe 
operating area 



Fig. 1 — Clamped E s/b test circuit Fig. 2 — Switching times test circuit 

(resistive load) 


TEST CONDITIONS: 
7VS*|-V BB | >2V 

I C / 1 B = 10 

t p = adjusted for 
nominal 

Rbb* 1 n 


40 V 
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M U LTI EPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 11 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E = 0) 

250 

V 

VcEX 

Collector-emitter voltage (V B e=-1-5V) 

250 

V 

V CEO 

Collector-emitter voltage (1 B =0) 

200 

V 

^EBO 

Emitter-base voltage ( 1 c =0) 

7 

V 

*c 

Collector current 

20 

A 

^ CM 

Collector peak current (t p =1 0 ms) 

25 

A 

*B 

Base current 

4 

A 

Ptot 

Total power dissipation at T case <25°C 

150 

W 

^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



BUX11 



THERMAL DATA 


FW 


j-case 


Thermal resistance junction-case 


max 1.17 °C/W 


ELECTRICAL CHARACTERI STI CS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 


HQ 

l CEO Collector cutoff 

current (1 B =0) 

V ce =160V 

1.5 


l CEX Collector cutoff 

current 

V ce =250V V B e=-1.5V 
V ce =250V V BE =-1 ,5V 

T C ase=125 0 C 

1.5 

6 


l EB0 Emitter cutoff 

current (l c = 0) 

V eb =5V 

1 


V CE o (sus) ’"Collector-emitter 
sustaining voltage 

l c =200mA 

200 

V 

V ebo Emitter-base 

voltage 

(l c = 0) 

1 E =50mA 

7 

V 

Vq E (sat) * Collector-emitter 
saturation voltage 

| c =6A 1 B =0.6A 

l c =12A l B =1.5A 

0.3 0.6 
0.6 1.5 

V 

V 

V BE(sat) * Base-emitter 

saturation voltage 

l c =12A l B =1.5A 

1.3 1.5 

■ 

h FE * DC current gain 

| c =6A V ce = 2V 
l c =12A V ce =4V 

20 60 
10 

■ 

l s/b Second breakdown 

collector current 



H 

f T Transition frequency 

l c =1 A V ce =15V 

f =10MHz 

8 

MHz 
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Collector-base capacitance 


BUX11 


Clamped reverse bias safe 




Fig. 1 - Clamped E s/b test circuit 


50V 



Fig. 2 — Switching times test circuit 
(resistive load) 


TEST CONDITIONS: V CC 
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BUX 111 

MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 1 1 N is a silicon multiepitaxial planar NPN transistor in JedecTO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (1 E = 0) 

220 

V 

VcEX 

Collector-emitter voltage (V BE =-1 -5V) 

220 

V 

^CEO 

Collector-emitter voltage (1 B = 0) 

160 

V 

^EBO 

Emitter-base voltage (l c = 0) 

7 

V 

*c 

Collector current 

20 

A 

*CM 

Collector peak current (t p = 10 ms) 

25 

A 

1 B 

Base current 

5 

A 

Ptot 

Total power dissipation atT case <25°C 

150 

W 

"l"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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BUX 11N 


THERMAL DATA 



R th j-case Thermal resistance junction-case 

max 

1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

current (l B =0) 

V ce =130V 

1.5 

mA 

l CEX Collector cutoff 

current 

V ce = 220V V B e=-1.5V 

V ce =220V V B B= -1 .5V 

Tcase=125°C 

1.5 

6 

mA 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V E b=5V 

1 

mA 

V CEO (susi* Collector-emitter 

11 sustaining voltage 

l c = 200mA 

L= 25 mH 

160 

V 

V EB0 Emitter-base 

voltage 
dc=0) 

1 E =50mA 

7 

V 

V CE (sat* Collector-emitter 
saturation voltage 

0 o 

II II 
-»■ 00 

01 >> 

> * 

ro ro 

II II 

P 

oo oo 

OO > 

> 

0.3 0.6 

0.6 1.5 

V 

V 

V be (sat)* Base-emitter 

saturation voltage 

l c = 1 5 A l B = 1 .88A 

1.4 1.8 

V 

h FE * DC current gain 

| c =8A V ce =2V 

l c = 15A V C e=4V 

20 60 
10 

- 

l s/b Second breakdown 

collector current 

V CE = 30V t= Is 

V CE = 140V t= Is 

5 

0.15 

A 

A 

f T Transition frequency 

V CE = 1 5V l c = 1 A 

f = 1 0MHz 

8 

MHz 
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t 

C 
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150 

T case (° c 


!6 














Thermal transient response 


BUX 11N 



DC current gain 



10* 1 1 10 I C (A) 


Collector-emitter saturation voltage Collector-emitter saturation voltage 
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Clamped reverse bias 
safe operating areas 
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BUX 12 

MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 12 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage ( 1 E = 0) 

300 

V 

^CEX 

Collector-emitter voltage (V B e=-1 .5V) 

300 

V 

^CEO 

Collector-emitter voltage (l B = 0) 

250 

V 

^EBO 

Emitter-base voltage (l c =0) 

7 

V 

i c 

Collector current 

20 

A 

*CM 

Collector peak current (t p =1 0 ms) 

25 

A 

1 B 

Base current 

4 

A 

Ptot 

Total power dissipation at T case <25°C 

150 

W 

"^stg 

Storage temperature 

-65 to 200 

°C 

t j 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



■ 


Collector connected to case 







THERMAL DATA 


BUX 12 


R 


th j-case 


Thermal resistance junction-case 


max 


1.17 


°C/W 


ELECTRI CAL CH ARACTERI STI CS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

current ( 1 B =0) 

V ce =200V 

1.5 

m A 

l rP v Collector cutoff 

current 

V ce =300V V be =- 1.5V 
T ca se=125°C 

V ce =300V V be =-1.5V 

1.5 

6 

9 

l EB0 Emitter cutoff 

current ( 1 c = 0) 

V eb =5V 

1 

mA 

V CE n ( Susl ‘Collector-emitter 
( ) sustaining voltage 

l c =200mA 

250 

V 

V ebo Emitter-base 

voltage 
(l c = 0) 

1 E —50m A 

7 

V 

Vq E (sat) * Collector-emitter 
saturation voltage 

l c =5A 1 B =0.5A 

l c =1 0A 1 B =1.25A 

0.22 1 
0.5 1.5 

V 

V 

V BE(sat) * Base-emitter 

saturation voltage 

l c =1 0A 1 B =1 .25A 

Hh 

V 

h EE * DC current gain 

> > 

II II 

LU LU 

O O 
> > 

lO T- 

II II 

o o 


- 

\ s fo Second breakdown 

collector current 

V ce = 30V t=1s 

V ce = 140V t=1s 

5 

0.15 

D 

f T Transition frequency 

l c =1A V ce =15V 

f =10MHz 

8 

MHz 
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BUX 12 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

t on Turn-on time 

(fig- 2) 

l c =10A 1 B1 =1.25A 

V CC =150V 

0.28 1 

ps 

t s Storage time 

(fig- 2) 

l c =1 0A 1 B1 =1.25A 

1 B2 =-1 .25A V C( f=1 50V 


ps 

t f Fall time 

(fig. 2) 

0.23 0.5 

ps 

Clamped E s/b 
Collector current 

(fig. i) 

V c ,amo=250V 

L=500hH 

10 

A 


* Pulsed: pulse duration =300 ps, duty cycle < 2% 


Safe operating areas Derating curves 
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Collector-base capacitance 

Qamped reverse bias 


G-4020 

safe operating areas 

G-4023 



10' v rR (v) 


0 V CE (clamp) (V) 


Fig. 1 - Clamped E Syb test circuit 


Fig. 2 - Switching times test circuit 
(resistive load) 


TEST CONDITIONS! 
7VS* |-V BB | >2V 
1C/1B =8 


^tp = adjusted for 
nominal 1^ 

r BB- 1 A ^ 



TEST CONDITIONS: 
V CC =150V 

V CC -v CE(sat) 

R c=- TJ 

INPUT PULSE 
pulse width =10 fjs 
t r » tf ^ 50ns 
duty cycle =1*/* 
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M U LTI EPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUX 13 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (V B e = 0) 
Collector-emitter voltage (R BE ^1000) 
Collector-emitter voltage (l B = 0) 
Base-emitter voltage (l c = 0) 

Collector current 

Collector peak current (t p ^10ms) 
Base current 

Total power dissipation at T caS e ^25°C 
Storage temperature 
Junction temperature 


400 

390 

325 

7 

15 

20 

3 

150 

-65 to 200 
200 


MECHANICAL DATA 


Dimensions in mm 




BUX 13 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V B e = 0) 

< < 
o o 
m m 

II II 

O O 
o o 
< < 

H 

o 

w 

(D 

II 

ro 

cn 

o 

O 

1.5 

6 


Iceo Collector cutoff 

current (l B = 0) 

V CE = 260V 

1.5 

mA 

Iebo Emitter cutoff 

current (l c = 0) 

V EB = 7V 

1 


Vceo ( S us)*Collector-emitter 
sustaining voltage 

Ob = 0) 

l c = 100mA 

325 

V 

VcE(sat)* Collector-emitter 
saturation voltage 

l c = 4A l B = 0.8A 

l c = 8A l B = 1.6A 

0.8 

1.5 

V 

V 

Vbe (sat)* Base-emitter 

saturation voltage 

l c = 8A l B = 1.6A 

1.5 

V 

h FE * DC kurrent gain 

> > 
^■Ti- 
ll II 

ULI LU 

O O 

> > 

< < 

^ 00 

II II 
_o_o 

15 60 

8 

— 

f T Transition 

frequency 

II II 

i> 

< 

o 

m 

II 

L 

cn 

< 

8 

MHz 

ton Tuxcbon time 

l c = 8A l B i = 1.6A 

V cc = 150 V 

1.2 

fJLS 

t s Storage time 

lc = 8A 

Ibi = — 1 B2 = 1 -6A 

V cc = 150 V 

2.5 

fJLS 

t f Fall time 

1 

fJLS 


* Pulsed: pulse duration = 300^s, duty cycle ^2%. 


437 












MULTIEPITAXIAL MESA NPN 


BUX 14 


HIGH VOLTAGE POWER SWITCH 

The BUX 14 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V B e = 0) 

450 

VcER 

Collector-emitter voltage (R BE ^ 10011) 

440 

VcEO 

Collector-emitter voltage (l B = 0) 

400 

Vebo 

Base-emitter voltage (l c = 0) 

7 

lc 

Collector current 

10 

•CM 

Collector peak current (t p ^10ms) 

15 

•b 

Base current 

2 

Ptot 

Total power dissipation at T case ^25°C 

150 

"^stg 

Storage temperature 

-65 to 200 

Ti 

Junction temperature 

200 


Collector connected to case 


■ I 

I 
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BUX 14 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V B e = 0) 

V CE = 450V 

V CE = 450V T oase = 125°C 

1.5 

6 

mA 

mA 

Iceo Collector cutoff 

current (l B = 0) 

V CE = 320V 

1.5 

mA 

Iebo Emitter cutoff 

current (l c = 0) 

Veb = 7V 

1 

mA 

Vceo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 

l c = 100mA 

400 

V 

VcE(sat)* Collector-emitter 
saturation voltage 

l c = 3A l B = 0.6A 

| c = 6A I b =1.2A 

0.6 

1.5 

V 

V 

V B e (sat)* Base-emitter 

saturation voltage 

| c = 6A I b =1.2A 

1.5 

V 

hp E * DC current gain 

> > 

II II 

LU ID 

o o 

> > 

< < 

CO CO 

II II 

_o_o 

15 60 

8 

— 

f T Transition 

frequency 

l c = 1 A V CE = 15V 

f = 10MHz 

8 

MHz 

ton Turn-on time 


1.4 

/x S 

t s Storage time 

lc — 6A Ibi 1 b2 — 1.2A 

V cc = 150V 

CO 


t f Fall time 

1.2 



* Pulsed: pulse duration = 300^, duty cycle =^2%. 
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BUX 20 

MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 20 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (1 E =0) 

160 

V 

V C EX 

Collector-emitter voltage, (V BE = -1 .5 V) 

160 

V 

V CEO 

Collector-emitter voltage (1 B =0) 

125 

V 

V EBO 

Emitter-base voltage ( 1 c =0) 

7 

V 

^C 

Collector current 

50 

A 

^ CM 

Collector peak current (t p =10ms) 

60 

A 

*B 

Base current 

10 

A 

Ptot 

Total power dissipation at T case <25 °C 

350 

W 

"^stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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BUX 20 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS)! case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

current (1 B =0) 

V CE =100V 

3 

m A 

l CEX Collector cutoff 

current 

V ce =160V V be =-1.5V 

T C ase=125 0 C 

V CE =1 60 V V be =-1.5V 

3 

12 

mA 

mA 

l EB0 Emitter cutoff 

current (1 c = 0) 

< 

m 

°Il 

cn 

< 

1 

mA 

V CEO , > ‘Collector-emitter 
( ) sustaining voltage 

l c =200mA 

125 

V 

V ebo Emitter-base 

voltage 

( 1 c = 0) 

1 E =50mA 

7 

V 

Vce ( sat) * Collector-emitter 
saturation voltage 

| c =25A 1 B =2.5A 

l c =50A l B =5A 



V BE(sat) * Base-em itte r 

saturation voltage 

l c =50A 1 B =5A 

1.35 2 

V 

h FE * DCcurrentgain 

> > 

CM 

II II 

LU LU 

O O 

> > 

< < 
in o 
cm m 

II II 

o o 

20 60 
10 

■ 

\ s/b Second breakdown 

collector current 

V ce =40V t = Is 

V ce =20V t = Is 

1.5 

17.5 

e 

f T Transition frequency 

V ce = 15V 1 c =2A 

f =10MHz 

8 

MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


t rtn Turn-on time 


Test conditions Min. Typ. Max. 


I n =50A I p-f =5A 



l c =50A I B1 =5A 

I 82 =-5A V CC f=60V 


Clamped E s/b V cla =125V 

Collector current L = 500|li H 

(fig. i) 

* Pulsed: pulse duration =300 ps, duty cycle <2% 



Safe operating areas 


Derating curves 


PULSE OPERATION* : 


llr MAX CONT. 


* FOR SINGLE NON 


REPETITIVE PULSE 



■2 











BUX 20 


Thermal transient response DC current gain 


G-3892 G-3911 



10- 5 10- 4 10- 3 10- 2 10- 1 r(sec) 10 - 1 1 10 I c ( A ) 


Collector-emitter saturation voltage Collector-emitter saturation voltage 



2 4 6 8 2 468 

0 2 4 6 8 Ig ( A ) 1 10 I C (A) 
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BUX 20 


Collector-base capacitance Clamped reverse bias 

G . 39)7 safe operating areas 
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MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX21 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (1 E = 0) 

250* 

V 

V C EX 

Collector-emitter voltage (V EB = -1.5V) 

250 

V 

^CEO 

Collector-emitter voltage ( 1 B = 0) 

200 

V 

^ebo 

Emitter-base voltage ( 1 c =0) 

7 

V 

1 c 

Collector current 

40 

A 

^ CM 

Collector peak current (t p =1 0 ms) 

50 

A 

* B 

Base current 

8 

A 

Plot 

Total power dissipation at T case <25 °C 

350 

W 

"^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 








BUX 21 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified) 


Parameter 

Test conditions 



l CEO Collector cutoff 

current (1 B =0) 

V CE =1 60V 

CO 

|j| 

l CEX Collector cutoff 

current 

V cf = 250V V BE =-1 .5V 
T ca ; e =125°C 

V ce =250V V be =-1.5V 

3 

12 

mA 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb — 5 V 

1 

mA 

V CEO(sus)* C ° lleCt0r - em . itter 

sustaining voltage 

l c =200mA 

200 

V 

V ebo Emitter-base 

voltage 

Cc = 0) 

1 E =50m A 

7 

I 

Vq E (sat) * Collector-emitter 
saturation voltage 

l c =12A l B =1.2A 

l c =25A l B =3A 

0.22 0.6 
0.4 1.5 


V BE(sat) * Base-emitter 

saturation voltage 

l c =25A l B =3A 

1.2 1.5 

■ 

h FE * DC current gain 

l c =12 V cb =2V 

l c =25 V ce =4V 

20 60 
10 

■ 

l s/b Second breakdown 

collector current 

V ce = 140V t=1s 
V ce = 20V t=1s 

0.15 

17.5 

H 

f T Transition frequency 

V ce = 15V 1 c =2 

f =10MHz 

8 
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BUX 21 


ELECTRICAL CHARACTERISTiCS(continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

t on Turn-on time 

(fig- 2) 

1 c =25A 1 B1 =3A 

v cc =ioov 

0.24 1.2 

ps 

t. Storage time 

(fig- 2) 

1 c =25A 1 B1 =3A 

1 B2 =-3A V CC =100V 

1.3 1.8 

ps 

t, Fall time 

(fig. 2) 

0.18 0.4 


Clamped E s/b 
Collector current 

(fig-1) 

V C iamp = 200V 

L =500|i H 

30 

A 


* Pulsed: pulse duration =300 ps, duty cycle <2% 


Safe operating areas 


Derating curves 




0 50 100 150 T case (°C) 
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BUX21 

, 
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450 




Collector-base capacitance 


BUX 21 




Clamped reverse bias 
safe operating areas 


BBS 
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2 4 6 8 2 4 6 8 | 468 

1 10 10 2 200 V CE (V) 


Fig. 1 — Clamped E s/b test circuit 


TEST CONDITIONS: 
|- V BB I >■ 2V 

Ic/Ib =8 


t p = adjusted 
nominal 

Rbb- 1 - n - 


for 

>c 


50 V 




? 


^ 500 /jH 



^ v clamp 


-j- V BB 

S- 3685 



Fig. 2 — Switching times test circuit 
(resistive load) 


v cc 
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M U LTI EPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 22 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I E = 0) 
Collector-emitter voltage (V B e=-1 . 
Collector-emitter voltage (I B =0) 
Emitter-base voltage ( I c = °) 
Collector current 

Collector peak current (t p =1 0 ms) 
Base current 

Total power dissipation at T case <2! 
Storage temperature 
Junction temperature 


300 

300 

250 

7 
40 
50 

8 

350 
-65 to 200 
200 


Dimensions in mm 


MECHANICAL DATA 






BUX 22 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CE0 Collector cutoff 

current (l B =0) 

V ce =200V 

3 

mA 

l CEX Collector cutoff 

current 

V ce =300V V BE =-1 .5 V 

T case=125°C 

V ce =300V V be =-1.5V 

3 

12 


l EB0 Emitter cutoff 

current (l c = 0) 

V eb =5V 

1 

H 

V CE0 (sus) *Collector-emitter 
' ’ sustaining voltage 

1 c =200mA 

250 

■ 

V EB0 Emitter-base 

voltage 

0c = 0) 

1 E =50mA 

7 

V 

V CE (sat) * Collector-emitter 
saturation voltage 


0.2 1 
0.321.5 

V 

V 

V BE(sat) * Base-emitter 

saturation voltage 

l c =20A l B =2.5A 

1.1 1.5 

V 

h FE * DC current gain 

> > 

II II 

lu at 

O O 

> > 

< < 
o o 

T- Cvj 

II II 

o o 


■ 

l Sy fo Second breakdown 

collector current 

V ce = 140V t=1s 

V CE =20V t=1s 

m i 

H 

f T Transition frequency 

l c =2A V ce =15V 

f =10MHz 

10 

MHz 
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Pulsed: pulse duration =300 jis, duty cycle <2% 


Safe operating areas 


Derating curves 


I^WjTPU L SED- ! ; Lg ULSE t operation^ 

' c T 141 1' 00 ^^ 10 * ,s 

DC OPERATION tT \ \ I i i\ I I ] 


♦FOR SINGLE NO 


REPETITIVE PULSE 
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BUX 22 



Fig. 1 - Clamped E, ,, test circuit "9- 2 - judging «mes test circuit 


50 V 







MULTIEPITAXIAL PLANAR NPN 


BUX40 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 40 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


V CBO 

Collector-base voltage (1 E = 0) 

160 

V 

V CEX 

Collector-emitter voltage (V BE = -1 .5 V) 

160 

V 

^CEO 

Collector-emitter voltage (1 B =0) 

125 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

7 

V 

*C 

Collector current 

20 

A 

*CM 

Collector peak current (t p = 1 0ms) 

28 

A 

*B 

Base current 

4 

A 

Ptot 

Total power dissipation at T case <25°C 

120 

W 

"^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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BUX 40 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iqeo Collector cutoff 

current (1 B =0) 

v CE =1 oov 

1 

mA 

l rF v Collector cutoff 

current 

V CE =1 60V V b ^=-1.5V 

Tcase=125°C 

V CE =1 60V V BE =-1 .5V 

1 

5 

mA 

mA 

l EB0 Emitter-cutoff 

current (1 c = 0) 

V eb =5V 

1 

mA 

V CE0 (SUS )*Collector-emitter 
sustaining voltage 

1 C =200mA 

125 

V 

V EB0 Emitter-base 

voltage 
dc=0) 

l E =50mA 

7 

V 

V ce (sat)* Collector-emitter 
saturation voltage 

l c =10A 1 B = 1 A 

l c =15A 1 B =1.88 A 

0.6 1.2 
0.9 1.6 

< < 

V be (sat)* Base-emitter 

saturation voltage 

l c =15A 1 B =1 ,88A 

1.7 2 

V 

h FE * DC current gain 

o o 

li 

CJl o 
> > 

< < 
o o 
m m 

II II 

< < 

'15 45 

8 

- 

l s/b Second breakdown 

collector current 

V ce =30V t = 1 s 

V ce =50V t = 1 s 

4 

1 

■ 

f T Transition frequency 

l c =1 A V CE = 1 5 V 

f = 1 0MHz 

8 

MHz 


* Pulsed: pulse duration = 300 jlis, duty cycle < 2%. 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


^on 

Turn-on time 

l c =15A l B1 =1.88A 

(see fig. 2) 

V CC = 30V 

ts 

Storage time 
(see fig. 2) 

l c =15A 1 B j = - 1 B2 = 1 . 88 A. ' 

t, 

Fall time 
(see fig. 2) 

V cc = 30V 

Clamped E s/b 
Collector current 
(see fig. 1) 

V CLAMP^^SV 

L = 500|iH 


Min. Typ. Max. Unit 




0.85 1 


0.14 0.4 


Safe operating areas 


1 C MAX PULSED tiPU L -SlOPEM ION* 


I C MAX CONI 


DC OPERATION 


FOR SINGLE NON * 


REPETITIVE PULSE 


Derating curves 



IBIiSI 


iilllliiiiigl 


-60 




















BUX40 


Collector-base capacitance 



2 466 2 466 2 468 


1 10 10 2 V C B (V) 


Clamped reverse bias safe 
operating areas 



Fig. 1 — Clamped E s/b test circuit 


TEST CONDITIONS: 
7 V ss |-V BB | > 2 V 
*C / 1 B =8 

t p = adjusted for 
nominal Iq 
Rbb^i -D 



A v clamp 


Fig. 2— Switching times test circuit 
(resistive load) 
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BUX41 


M U LTI EPIT AXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX41 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


V CBO 

Collector-base voltage (l E = 0) 

250 

V 

VcEX 

Collector-emitter voltage (V BE =-1.5V) 

250 

V 

^CEO 

Collector-emitter voltage ( 1 B = °) 

200 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

7 

V 

i c 

Collector current 

15 

A 

^ CM 

Collector peak current (t p =10ms) 

20 

A 

* B 

Base current 

3 

A 

Ptot 

Total power dissipation at T case <25°C 

120 

W 

"^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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THERMAL DATA 


BUX41 



ELECTRICAL CHARACTERISTICS (T case = 25°Cunless otherwise specified) 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 
Turn-on time 


Test conditions Min. Typ. Max. Unit 


In =8A I B 1 =1 A 


Storage time 
(fig. 2) 

Fall time 

(fig. 2) 


I c — 8A I bi — 1 A 

l B2 =-1 A V C q=1 50 V 



V cla =200V 
L=500|iH 


Pulsed: pulse duration =300 |is, duty cycle =^2% 


0.28 1 us 



Safe operating areas 


Derating curves 
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Collector-base capacitance 


Clamped reverse bias 
safe operating area 



Fig. 1 — Clamped E s/b test circuit 


TEST CONDITIONS: 
7V* |-V BB | > 2V 
*C/lB =8 

tp =adjusted for 
nominal Ic 

Rbb 51 - 0 - 



Fig. 2 - Switching times test circuit 


(resistive loa^J) 
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i 


MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX41 N is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se intended for use in switching and linear applications in military and industrial equi- 
pment. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I E =0) 
Collector-emitter voltage (V BE =-1.5V) 
Collector-emitter voltage (I B =0) 
Emitter-base voltage ( I c = 0) 

Collector current 

Collector peak current (t p =1 0 ms) 
Base current 

Total power dissipation at T case <25°C 
Storage temperature 
Junction temperature 


65 to 200 


W 









BUX 41 N 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS(T case =25°C unless otherwise specified) 


Parameter 

Test conditions 



l CE0 Collector cutoff 

current (l B =0) 


1 


l rFX Collector cutoff 

current 

V ce =220V V be =- 1.5V 
T rase =125°C 

V CE =220V V be =-1.5V 

1 

5 

mA 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb =5V 

1 

mA 

V CFO *Col lector-emitter 

' ’ sustaining voltage 

l c =200mA 

160 

V 

V EB0 Emitter-base 

voltage (l c =0) 

1 E =50mA 

7 

V 

v CE(sat)* Collector-emitter 
saturation voltage 

| c =8A 1 B =0.8A 

l c =12A l B =1.5A 

0.5 1.2 
0.75 1.6 

V 

V 

V BE (sat) * Base-emitter 

saturation voltage 

l c =12A 1 B =1.5A 

1.5 2 

V 

h FE * DCcurrentgain 

o o 

II II 

00 

N) > 

> 

< < 

o o 

m m 

II II 

< < 

15 45 

8 

■ 

l s/b Second breakdown 

collector current 

V ce = 30V t = Is 

V CE =100V t=1s 

4 

0.27 

H 

f T Transition 

frequency 

■c =1A V ce =15V 

f =10MHz 

8 

MHz 
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BUX 41N 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 




t on Turn-on time 

(fig. 2) 




t, Storage time 

(fig- 2) 

l c =12A 

1 gi =- 1 b^"! -5 A 

V C cf=30V 

0.85 1.5 

ps 

t f Fall time 

(fig. 2) 

0.14 0.8 


Clamped E s/b 
Collector current 

(fig. 1 ) 

VouMP=i.eoV 

L=500hH 

12 

B 


* Pulsed: pulse duration =300 ps, duty cycle <2% 


Safe operating areas 


G- 3990 



Derating curves 



0 50 100 150 T case ( 8 C) 
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BUX 41 N 
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BUX 41 N 


Base-emitter saturation voltage Saturated switching characteristics 




Saturated switching characteristics Transition frequency 



1 10 I c (A) 
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Collector-base capacitance 


BUX 41N 



Clamped reverse bias safe 
operating areas 
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BUX42 

MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX42 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (1 E =0) 

300 

V 

V C EX 

Collector-emitter voltage (V BE =-i.5V) 

300 

V 

^CEO 

Collector-emitter voltage (1 B =0) 

250 

V 

V EBO 

Emitter-base voltage ( 1 c =0) 

7 

V 

^c 

Collector current 

12 

A 

*CM 

Collector peak current (t p =1 0 ms) 

15 

A 

1 B 

Base current 

2.4 

A 

Ptot 

Total power dissipation at T case <25°C 

120 

W 

"^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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THERMAL DATA 


R, h 


j-case 


Thermal resistance junction-case 


max 1.46 °C/W 



ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 


l CE0 Collector cutoff 

current ( 1 B =0) 

V ce =200V 

1 

mi 

l CEX Collector cutoff 

current 

V ce =300V V B e=- 1.5V 
T case =125°C 

V ce =300V V be ?=-1.5V 

1 

5 

R 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb =5V 

1 

mA 

V CE0 (sus) ’“Collector-emitter 
sustaining voltage 

l c =200mA 

250 

V 

v ebo Emitter-base 

voltage 
(l c = 0) 

1 E =50mA 

7 

i 

Vce (sat) * Collector-emitter 
saturation voltage 

l c =4A l B =0.4A 

l c =6A l B =0.75A 

0.331.2 
0.45 1.6 

V 

V 

V BE(sat)* Base-emitter 

saturation voltage 

l c =6A l B =0.75A 

1.23 2 

V 

h FE * DC current gain 

> > 

II II 

LU UJ 

O O 

> > 

< < 

Tj- CO 

II II 

o o 

15 45 

8 

■ 

l syb Second breakdown 

collector current 

co co 

T- T— 

II II 

£> 

CO o 

T“ CO 

II II 

LU LU 

o o 

>> 

0.15 

4 

■ 

f T Transition frequency 

l c =1 A V ce =15V 

f =1 0MHz 

8 

MHz 
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BUX42 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

t on Turn-on time 

(fig- 2) 

| c =6A 1 B1 =0.75 A 

V 007=1 50 V 

0.23 1 

[IS 

t. Storage time 

(fig. 2) 

l c =6A 1 B1 =0.75A 

1 k =-0.75A V C(j =150V 

1.5 2 

[LS 

t, Fall time 

(fig- 2) 

0.2 1.2 

a 

Clamped E syb 
Collector current 

(fig. 1) 

V o lamp = 250V 

L=500nH 

6 

■ 


* Pulsed: pulse duration =300 |is, duty cycle — 2% 



Derating curves 



0 50 100 150 T case (°C) 
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Collector-base capacitance 


BUX 42 



Fig. 1 —Clamped E S/b test circuit 


50 V 



Clamped reverse bias 
safe operating areas 
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M U LTI EPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 

The BUX 43 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (V B e = 0) 
Collector-emitter voltage (R BE ^ 100ft) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 

Collector peak current (t p ^10ms) 

Base current 

Total power dissipation at.T caS e =^25°C 
Storage temperature 
Junction temperature 


400 

360 

325 

7 

10 

12 

2 

120 

-65 to 200 
200 


MECHANICAL DATA 


Dimensions in mm 




BUX43 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T ca se = 25°C unless otherwise specified) 


Parameter 

Test conditions 



•ces 

Collector cutoff 

V CE = 400V 


1 

mA 


current (V B e = 0) 

V CE = 400V 

Tease = 125 °C 

5 

mA 

Iceo 

Collector cutoff 
current (l B = 0) 

V CE = 260V 

1 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 7V 

1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = 100mA 


325 

V 

sustaining voltage 
Ob = 0) 






VcE (sat)* 

Collector-emitter 

l c = 3A 

l B = 0.375A 

1 

V 

saturation voltage 

lc = 5A 

l B = 1 A 

1.6 

V 

VbE (sat)* 

Base-emitter 
saturation voltage 

l c = 5A 

l B = 1 A 

2 

V 

h FE ‘ 

DC current gain 

l c = 3A 

V CE = 4V 

15 60 

— 


l c = 5A 

V CE = 4V 

8 

— 

fi 

Transition 

l c = 1A 

V CE = 15V 

8 

MHz 


frequency 

f = 10MHz 




ton 

Turn-on time 

l c = 5A 
V cc = 150 V 

■bi = 1A 

1 

fJL s 

ts 

Storage time 

l c = 5A 1 

< 

II 

CVJ 

m 

1 

II 

s 

2.2 

jJL s 

tf 

Fall time 

Vcc = 150V 


-1.2 

fJjS 


* Pulsed: pulse duration = 300^s, duty cycle =^2%. 
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MULTIEPITAXIAL MESA NPN 


BUX44 


HIGH VOLTAGE POWER SWITCH 

The BUX 44 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V B e = 0) 

450 

V 

VcER 

Collector-emitter voltage (R BE ^1000) 

440 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

400 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

•c 

Collector current 

8 

A 

IcM 

Collector peak current (t p ^10ms) 

10 

A 

Ib 

Base current 

1.6 

A 

P tot 

Total power dissipation at T case ^25°C 

120 

W 

Tstg 

Storage temperature 

-65 to 200 

°C 

Tj 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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BUX44 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T ca se = 25°C unless otherwise specified) 



Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices 

Collector cutoff 

V CE = 450V 


1 

mA 


current (V B e = 0) 

V CE = 450V 

T case = 125°C 

5 

mA 

Iceo 

Collector cutoff 
current (l B - 0) 

V CE = 320V 


1 


Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 7V 


1 

m 

VcEO (sus) 

*Collector-emitter 
sustaining voltage 
Ob = 0) 

l c = 100mA 


400 

■ 

VcE (sat)* 

Collector-emitter 


l B = 0.25A 

1 


saturation voltage 


l B = 0.8A 

2 


VbE (sat)* 

Base-emitter 
saturation voltage 

mm 

mm 

2 

V 

HSM 

DC current gain 

mssM 



o 

II 




o 

fr 

Transition 

frequency 

l c = 1 A 
f = 10MHz 

V CE = 15V 

8 


ton 

Turn-on time 

lc = 4A 
V cc = 150V 

l B = 0.8A 

1 


ts 

Storage time 

l c = 4A l B i 

— — 1 B 2 — 0.8A 

2.5 

fJL S 


Fall time 

V C c = 1 50V 


1.2 

fJL S 


* Pulsed: pulse duration = 300jjls, duty cycle ^2%. 
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MULTIEPITAXIAL MESA NPN 


BUX 46 


HIGH VOLTAGE POWER SWITCH 

The BUX 46 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V B e = 0) 

850 

V 

VcER 

Collector-emitter voltage (R BE =^10ft) 

850 

V 

VcEO 

collector-emitter voltage (l B = 0) 

400 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

•c 

Collector current 

5 

A 

•b 

Base current 

3 

A 

Ptot 

Total power dissipation at T caS e =^25°C 

85 

W 

Tstg 

Storage temperature 

-65 to 175 

°C 

Tj 

Junction temperature 

175 

°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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BUX46 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V B e = 0) 

V CE = 850V 

V ce = 850V T case = 125°C 

100 

1 

> > 

I C er Collector cutoff 

current (R B e ^lOH) 

V CE = 850V 

V ce = 850V T case =125°C 

300 

2 


l EB0 Emitter cutoff 

current (l c = 0) 

< 

m 

CD 

II 

-vj 

< 

1 

mA 

Vceo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 

l c = 100mA 

400 

V 

VcE(sat)* Collector-emitter 
saturation voltage 

l c = 2.5A l B = 0.5A 

| c = 3.5A l B = 0.7A 

1.5 

5 

V 

V 

Vbe (sat)* Base-emitter 

saturation voltage 

HH 

1.3 

V 

t on Turn-on time 

l c = 2.5A V cc = 150V 

1 B1 = — 1 B2 = 0.5A 

1 


t s Storage time 

3 

fJLS 

t f Fall time 

0.8 



* Pulsed: pulse duration = 300^s, duty cycle ^2%. 
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MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUX 47 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V B e = 0) 

850 

V 

VcER 

Collector-emitter voltage (R BE ^ 10X1) 

850 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

400 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

•c 

Collector current 

8.5 

A 

•cm 

Collector peak current (t p ^10ms) 

12 

A 

•b 

Base current 

3 

A 

•bm 

Base peak current (t p ^10ms) 

6 

A 

P tot 

Total power dissipation at T caS e ^25°C 

107 

W 

"l"stg 

Storage temperature 

-65 to 175 

°C 

Tj 

Junction temperature 

175 

°C 


MECHANICAL DATA 


Dimensions in mm 


■n m 








BUX47 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V B e = 0) 

V CE = 850V 

V ce = 850V T case = 1 25 °C 

150 

1.5 

3*^ 

>> 

•cer Collector cutoff 

current (R B e ^1012) 

V CE = 850V 

V CE = 850V T case = 125°C 

400 

3 

<< 

Iebo Emitter cutoff 

current (l c = 0) 

< 

m 

03 

II 

'vj 

< 

1 

mA 

Vceo ( S us)*Collector-emitter 
sustaining voltage 
Ob = 0) 

l c = 100mA 

400 

V 

VcE(sat)* Collector-emitter 
saturation voltage 


1.5 

3 

V 

V 

V BE(sat) * Base-emitter 

saturation voltage 

l c = 6A l B =1.2A 

1.6 


ton Turn-on time 

l c = 6A V cc = 150V 

IbI = — 1 B2 = 1.-2A 

1 


t s Storage time 

3 


t f Fall time 

0.8 



* Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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M U LTI EPITAXIAL MESA NPN 


HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The BUX 48 is a multiepitaxial mesa N PN transistor in Jedec TO-3 metal case, intended 
in fast switching applications for high output powers. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (V BE =0) 
Collector-emitter voltage ( R BE < 1 0Q) 
Collector-emitter voltage ( I B =0) 

Emitter-base voltage ( I c = 0) 

Collector current 

Collector peak current (t p <5ms) 

Collector peak current non repetitive (t p <20jus) 
Base current 

Base peak current (t p <5ms) 

Total power dissipation at T case <25°C 
Storage temperature 
Junction temperature 


850 

V 

850 

V 

400 

V 

7 

V 

15 

A 

30 

A 

55 

A 

4 

A 

20 

A 

125 

W 

-65 to 175 

°C 

175 

°C 


MECHANICAL DATA 


Dimensions in mm 



THERMAL DATA 


BUX48 




j-case 


Thermal resistance junction-case 


max 


1.2 °C/W 


ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE =0) 

V CE =850V 

T case =125°C 

V ce =850V 

200 

2 


l CER Collector cutoff 

current (R BE <10n) 

V ce =850V 

T case =125°C 

V ce =850V 

500 

4 

EH 

l EB0 Emitter cutoff 

current (l c = 0) 

V eb =7V 

1 


V CEO Collector-emitter 

sustaining voltage 

l c =100mA 

400 

■ 

V CE ( Sa t) * Collector-emitter 
saturation voltage 

< < 

CM CO 

II II 

CD 00 

< < 
o in 

Y\ Y 

o o 

1.5 

5 

B 

V BE<sat)* Base-emitter 

saturation voltage 

l c =1 0A 1 B1 =2A 

1.6 

■ 

RESISTIVE SWITCHING TIMES 

t on Turn-on time 

V C cr 150 V 
l c =10A 

1 B1 = “ 1 B2 = 2A 

1 


t s Storage time 

3 

IM 

t f Fall time 

0.8 

| 

INDUCTIVE SWITCHING TIMES 

t s Storage time 

V C lamp=300V 
l c = 10A 

1 bi =2A 

5 

|IS 

t f Fall time 

- V □ — 5 V 

L b =3hH Lc=1.5mH 

T c =100°C 

0.8 

|IS 


* Pulsed: pulse duration =300 \xs, duty cycle =1.5% 
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BUX48 


DC current gain 


Collector-emitter saturation voltage 



G-3823 




Base-emitter saturation voltage 


G - 3825 
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BUX48 


Clamped reverse bias 
safe operating areas 



Fig. 1 — Clamped E s/b test circuit 


TEST CONDITIONS: 
5V> |-V BB | > 2V 
IC / 1 B = 5 

tp =adjusted for 
nominal 1c 
R BB = adjusted for 
l B2 


40 V 



Fig. 2 — Switching times test circuit 
inductive load 

40 V 
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Bin 77 

BUX78 EPITAXIAL PLANAR NPN/PNP 


FAST SWITCHING APPLICATIONS 

The BUX 77 and BUX 78 are silicon epitaxial planar transistors in Jedec TO-66 metal 
case. 

They are particularly intended for fast switching applications in military and space 
equipments. 


ABSOLUTE MAXIMUM RATINGS 

NPN 

BUX 77 

PNP 0 

BUX 78 

VcBO 

Collector-base voltage (l E = 0) 


100 V 

VcEO 

Collector-emitter voltage (l B = 0) 


80 V 

V EBO 

Emitter-base voltage (l c = 0) 


6 V 

*C 

Collector current 


5 A 

^B 

Base current 


0.8 A 

Ptot 

Total power dissipation at T case < 25 °C 


40 W 

Tstg 

Storage temperature 


-65 to 200 °C 

Tj 

Junction temperature 


200 °C 


0 For PNP devices voltage and current values are negative 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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THERMAL DATA 


Rthj-case Thermal resistance junction-case 


max 


4.4 °C/W 


ELECTRICAL CHARACTERISTICS 0 (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

<< 
o o 
m m 

II II 

00 00 
o o 

<< 

o H 

0) 

0) 

(D 

II 

_L 

cn 

o 

O 

0.5 

150 

|j,A 

|jlA 

l CE0 Collector cutoff 

current (l B = 0) 

V CE = 60 V 

10 

jaA 

Iebo Emitter cutoff 

current (l c = 0) 

V eb =4V 

0.5 


V CES Collector-emitter 

voltage (V BE = 0) 

l c =2 mA 

100 

V 

V CE0 (sus)* Collector-emitter 
sustaining voltage 
(l B = 0) 


80 

V 

V EB o Emitter-base 

voltage (l c = 0) 


6 

V 

v CE(sat)* Collector-emitter 
saturation voltage 

m 

1 

V 

V be (sat)* Base-emitter 

saturation voltage 

mm 

1.3 


h FE * DC current gain 

l c =0.5 A V CE = 5 V 

l c =2A V ce = 5 V 

l c = 5 A V CE = 5 V 

Tease = "40 C 
l c = 1 A V CE = 5 V 

70 

50 120 

30 

25 

1 

f T Transition frequency 

l c =0.5 A V CE = 5 V 
f = 20 MHz 

2.5 

MHz 

t on Turn-on time 

l c = 5 A V cc = 40 V 

1 B 1 = ~^B2 = 0.5 A 

0.3 

(IS 

t r Rise time 

0.2 

P'S 

t s Storage time 

0.5 

ps 

t f Fall time 

0.2 

JJLS 


* Pulsed: pulse duration = 300 p,s, duty cycle = 1 .5% 

0 For PNP devices voltage and current values are negative 
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BUX80 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 1.1 °C/W 


ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE =0) 


1 

3 


l EB0 Emitter cutoff 

current (l c = 0) 

< 

m 

\ 

O 

< 

10 


V CE o (SU s)*Collector-emitter 
sustaining voltage 
d B =0) 

1 c =1 00mA 

400 

I 

v cer(sus)* Collector-emitter 
sustaining voltage 
(R be =50Q) 

l c =1 00mA 


V 

V CE(sat) * Collector-emitter 
saturation voltage 

< 

t- CM 

II II 

CD CD 

< < 
io oo 

. 'I H 

o o 

1.5 

3 

V 

V 

V BE(sat)* Base-emitter 

saturation voltage 

< 

T- CM 

II II 

CD CD 

< < 

LO OO 

II II 

o o 

1.4 

1.8 

V 

V 

h FE * DC current gain 

l c =1 ,2A V ce =5V 

30 

- 

t on Turn-on time 

l c =5A I B1 =1 A 

V cd = 250V 

0.5 

|IS 

t s Storage time 

l c =5A 1 bi =1A 

1 B2 =-2A V C q=250V 

3.5 

\is 

t f Fall time 

l c =5A 1 bi =1 A 

1 B 2 =-2A V C q=-250V 

0.5 

[LS 


* Pulsed: pulse duration = 300 jis, duty cycle = 1 .5% 
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500 









Collector-emitter saturation voltage 

G-3691 


III 



lull 

null 

uirii 

inriu 

Iv/m 

mm 


jSegjjjia 


Collector-emitter saturation voltage 

G- 3818 


Ml 


nan 

lillHIK 




19999999919 


mam 


Base-emitter saturation voltage 

G-36* 


■■III II 
■■III II 

min ii 

muBiniii 

HUUMIII! 

■■in ii 

■HHI II 

Bi!"i 

SS2H52HIII 

WKZtm Mill 

■■■■■■liSiSeSKlHIIII 

SS519SSii^Unillll 

SBIKSi 

saai ii 

II 

II 

IIWBM 

■MSB 

■■■■1 II 

HUM II 

mm ii 

muiunii 

mmunii 

munniii 

Hllllll 


Saturated switching characteristics 

G- 3846 

— = — V CC =250V — — - 

5 h FE = 5 — 

I B2=“ 2I B1 
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MULTIEPITAXIAL MESA NPN 


BUX82 


HIGH VOLTAGE POWER SWITCH 

The BUX 82 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal case, 
particularly intended for converters, inverters, switching regulators and motor control 
systems applications. 


ABSOLUTE MAXIMUM RATINGS 


^CES 

Collector-emitter voltage (V BE =0) 

800 

V 

V CEO 

Collector-emitter voltage ( 1 B = 0) 

400 

V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

10 

V 

i c 

Collector current 

6 

A 

1 CM 

Collector peak current 

8 

A 


Base current 

3 

A 

Ptot 

Total power dissipation at T case <50°C 

60 

W 

^stg 

Storage temperature 

-65 to 150 

°C 

T i 

Junction temperature 

150 

°C 


MECHANICAL DATA Dimensions in mm 



5/80 
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THERMAL DATA 


R th j-case Thermal resistance junction-case 


max 1.65 °C/W 


ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE =0) 

V ce =800V 

1 

mA 

l CES Collector cutoff 

current (V BE =0) 

V ce =800V 

Tcase=125°C 

2 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

< 

m 

1 

O 

< 

10 

mA 

Vceo ( SUS) *Collector-emitter 
( 1 sustaining voltage 
(l B =0) 

1 c =1 00mA 

400 

V 

v CE(sat)* Collector-emitter 
saturation voltage 

l c =2.5A 1 B =0.5A 

1.5 

V 

V CE(sat) * Collector-emitter 
saturation voltage 

l c =4A l B = 1.25A 

3 

V 

v BE(sat)* Base-emitter 

saturation voltage 

l c =2.5A l B =0.5A 

1.4 

V 

V BE(sat) * Base-em itter 

saturation voltage 

l c =4A 1 B =1.25A 

1.6 

V 

h FE * DC current gain 

l c =0.6A V ce =5V 

30 

- 

t on Turn-on time 


0.5 


t s Storage time 

l c =2.5A l B1 =0.5A 

1 B2 =-1 A V CC f=250V 

3.5 

US 

t f Fall time 

l c =2.5A 1 B1 =0.5A 

1 b 2 =-1A V cd =250V 

0.5 

|IS 


* Pulsed: pulse duration = 300 ps, duty cycle = 1 .5% 
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Safe operating areas 


I— Area of permissible ope- 
ration during turn-on 
provided R BE <100 Q 
and t p <0.6 jus 


BUX82 



|I C MAX CONI 


DC OPERATION 


*FOR SINGLE NON 
-i REPETITIVE PULS 


10 J V rF (V) 


Derating curves 


Transient thermal response 




505 





BUX82 


DC current gain 


Collector-emitter saturation voltage 



Collector-emitter saturation voltage Base-emitter saturation voltage 
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BUX 97 
BUX 97A 

BUX 97B MULTIEPITAXIAL BIPLANAR NPN 


HIGH VOLTAGE POWER SWITCH 

The BUX 97, BUX 97A and BUX 97B are silicon multiepitaxial biplanar® NPN transistors in 
Jedec TO-3 metal case. They are intended for high voltage, fast switching and industrial 
applications. 


ABSOLUTE MAXIMUM RATINGS 

BUX97 

BUX97A 

BUX97B 

^CES 

Collector-emitter voltage (V BE = 0) 

750V 

800V 

800V 

VcEO 

Collector-emitter voltage (l B = 0) 

350V 

400V 

450V 

Vebo 

Emitter-base voltage (l c = 0) 


7 V 


l c 

Collector current 


6A 


*CM 

Collector peak current 


8A 


*BM 

Base peak current 


3A 


Plot 

Total power dissipation at T case < 75°C 


60W 


"^"stg 

Storage temperature 

-65 to 1 75 ‘ 

’C 

V 

Junction temperature 


175 °C 









BUX 97 
BUX 97A 
BUX97B 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.67 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

Vce — V CES max 

1 


current (V BE = 0) 

Tease =150°C 


1 1 


VqE = ^CES max 

3 




1 






VnFn(Q.i«)* Collector-emitter 

l c =100 mA 



sustaining voltage 

for BUX 97 

350 

V 

Ob = 0) 

for BUX 97A 

400 

V 


for BUX 97B 

450 

V 

V r .F («**,♦)* Collector-emitter 

< 

CM 

o 

II 

_CQ 

< 

II 

_Q 

0.2 1 

V 

saturation voltage 

l c = 4 A l B = 1.25A 

0.8 3 

V 

V RF Base-emitter 

< 

CM 

d 

II 

_CG 

< 

II 

_o 

1.3 

V 

saturation voltage 

l c = 4 A l B = 1.25A 

1.8 

V 

h FE * DC current gain 

lc = 1 A V CE = 5 V 

10 70 

— 

f T Transition frequency 

o 

II 

o 

bi 

> 

< 

o 

m 

II 

o 

< 

20 

MHz 

t on Turn-on time 

l c = 4 A V cc = 100V 




I B1 = 1.25A 

0.6 

[AS 

t s Storage time 

l c = 4A V cc = 100V 

2 


t f Fall time 

1 B1 = “I B2 = 1-25A 

0.5 



* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 
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BUX 97 
B9X 97A 
BUX97B 


Safe operating areas 



2 46 8 2 468 2 468 


1 10 10 2 V CE (V) 


DC current gain 



2 4 6 8 2 4 6 8 

10- 1 1 I c (A) 


Collector-emitter saturation voltage 


G-1811 
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EPITAXIAL PLANAR NPN 

FAST SWITCHING HIGH VOLTAGE POWER 

The BUY 18S is a silicon planar epitaxial NPN transistor in Jedec TO-3 metal case. It is 
intended for high-voltage switching power applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

400 

V 

V CEO 

Collector-emitter voltage (l B = 0) 

200 

V 

Vebo 

Emitter-base voltage (l c = 0) 

6 

V 


Collector current 

7 

A 

*CM 

Collector peak current (repetitive) 

10 

A 

*CM 

Collector peak current (t < 1 0 ms) 

15 

A 

^B 

Base current 

4 

A 

Ptot 

Total power dissipation at T case < 75 °C 

50 

W 

T"stg 

Storage temperature 

-65 to 175 

°C 

T i 

Junction temperature 

175 

°C 
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BUY 18S 


THERMAL DATA 



Rthj-case Thermal resistance junction-case 

max 

2 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = 200V 

V CB = 200V T case = 1 00°C 

10 

2 

[xA 

mA 

V( BR )cbo* Collector-base 

breakdown voltage 
(l E = 0) 


400 


V E bo* Emitter-base 

voltage 

Cc=0) 

l E = 1 mA 

6 

I 

V CE 0 (SUS)* Col,ector_emitter 
sustaining voltage 

Ob = 0) 


200 

i 

V CE (sat) + Collector-emitter 
saturation voltage 

— 

1 

1 


V BE (sat)* Base-emitter 

saturation voltage 

I c = 5A l B = 0.5A 

l c = 7A l B = 0.7A 

1.4 

1.6 


h FE * DC current gain 

l c = 1 A V CE = 5V 

20 35 

— 

f T Transition frequency 

l c =0.5 A V CE = 10V 

30 

MHz 

C C bo Collector-base 

capacitance 


55 

PF 

t on Turn-on time 

l c = 5A I B1 = 0.5A 

1 


to ff Turn-off time 

'c = 5A 

^Bl = ”^B2 = 0-5A 

0.3 1 

[IS 

l s/b ** Second breakdown 

collector current 

V CE = 40V 

1 



* Pulsed: pulsb duration = 300 jjls, duty cycle = 1.5% 

** Pulsed: Is, non repetitive pulse 
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EPITAXIAL PLANAR NPN 


BUY 47 
BUY 48 


HIGH VOLTAGE, HIGH CURRENT SWITCH 

The BUY 47 and BUY 48 are silicon epitaxial planar NPN transistors in Jedec TO-39 metal 
case. They are used in high-voltage, high-current switching applications up to 7 A. 


ABSOLUTE MAXIMUM RATINGS 

BUY 47 

BUY 48 

VcBO 

Collector-base voltage (l E = 0) 

150V 

200V 

VcEO 

Collector-emitter voltage (l B = 0) 

120V 

170V 

V EBO 

Emitter-base voltage (l c = 0) 

6V 

'c 

Collector current 

7A 

'cm 

Collector peak current (repetitive) 

10A 

Ptot 

Total power dissipation at T amb < 25°C 

1W 


T C ase ^50°C 

10W 

"'"stg 

Storage temperature 

-65 to 200 °C 

T, 

Junction temperature 

200 °C 





BUY 47 
BUY 48 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 15 °C/W 

R th j-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for BUY 47 



current (l E = 0) 

V CB = 80 V 

10 



V CB = 80 V T case = 125°C 

1 



for BUY 48 




V CB = 100 V 

10 

■ 


V CB =100V T case = 125°C 

1 


V(pr) opn* Collector-base 

l c = 1 mA 



breakdown voltage 

for BUY 47 

150 

V 

Oe = 0) 

for BUY 48 

200 

V 

V r . F n (smq)* Collector-emitter 

l c = 20 mA 



sustaining voltage 

for BUY 47 

120 

V 

' Ob = 0) 

for BUY 48 

170 

V 

V EB0 * Emitter-base 

l E = 1 mA 

6 

V 

voltage 




Oc=0) 




V CE (sat)* Collector-emitter 


0.05 

V 

saturation voltage 


0.45 

V 

• 


1 

V 

V BE(sat>* Base-emitter 

Iq — 0.5 A l B — 50 mA 

0.8 


saturation voltage 

l c = 2 A l B = 0.2 A 

1.1 



l c = 5 A l B = 0.5 A 

1.5 



516 




















BUY 47 
BUY 48 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE * DC current gain 

l c = 50 mA V CE = 5 V 

l c = 0.5 A V CE = 5 V 

l c = 2 A V CE = 5 V 

l c = 5 A V CE = 5 V 

130 

40 150 

40 130 

15 45 

— 

f T Transition frequency 

l c = 100mA V CE = 10 V 

90 

MHz 

C C bo Collector-base 

capacitance 

l E = 0 V CB = 50 V 

f = 1 MHz 

45 80 

pF 

t on Turn-on time 

l c = 5 A V cc = 40 V 

Ibi = "Ib2 = 0.5 A 

1 

[XS 

t off Turn-off time 

2 

flS 


* Pulsed: pulse duration = 300 ps, duty cycle = 1 .5% 


Safe operating areas 



1 10 10 2 Vce (V) 
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Saturated switching characteristics 


BUY 47 
BUY 48 


Power rating chart 




Switching time test circuit 


-11.6V *40V 
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EPITAXIAL PLANAR NPN 


HIGH VOLTAGE, MEDIUM CURRENT SWITCH 

The BUY 49S is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used in high-voltage, high-current switching applications up to 3A. 


ABSOLUTE MAXIMUM RATINGS 





THERMAL DATA 


BUY 49S 


Rthj-case Thermal resistance junction-case max 

R t h j-amb Thermal resistance junction-ambient m^x 


15 “C/W 
175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = 200 V 

V cb = 200 V T case = 1 50 °C 

0.1 

50 

[xA 

fiA 

V(br) cbo* Collector-base 

breakdown voltage 
(l E = 0) 

1 C =100 (iA 

250 

V 

v ceo (sus)* Collector-emitter 
sustaining voltage 

Ob = 0) 

l c = 20 mA 

200 

V 

V EB o* Emitter-base 
voltage 

(!c =0) 

l E =1 mA 

6 

V 

V CE (sat)* Collector-emitter 
saturation voltage 


0.2 

■ 

v be (sat)* Base-emitter 

saturation voltage 

l c = 0.5 A l B = 50 mA 

1.1 

V 

h E E* DC current gain 

l c = 20 mA V CE = 5 V 
l c = 0.5 A V CE = 5 V 
l c = 20 mA V CE = 2 V 
T case = -55°C 

40 

40 80 

16 

— 

f T Transition frequency 

l c = 100mA V CE = 10 V 

50 

MHz 

C CB0 Collector-base 

capacitance 


30 


t on Turn-on time 

l c = 0.5 A V cc = 20 V 

1 B -| = -l B 2 = 50 mA 

0.3 

(IS 

t off Turn-off time 

1 

(IS 

l s/b ** Second breakdown 

collector current 

V CE = 50 V 

0.2 

A 


* Pulsed: pulse duration = 300 (is, duty cycle = 1.5% 

** Pulsed: Is, non repetitive pulse 
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EPITAXIAL PLANAR NPN 



HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BUY 68 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used for high-current switching applications and in power amplifiers. The BUY 68 is 
available in 3 h FE gain bands. 


ABSOLUTE MAXIMUM RATINGS 


''CEO 

^EBO 


'C 

P tn 


stg 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (R BE < 10 &) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 

Total power dissipation at T amb < 25°C 


50°C 


Storage temperature 
Junction temperature 


100 

80 

60 

6 

7 

1 

10 

-65 to 200 
200 


V 

V 

V 

V 
A 
W 
W 
°C 
°C 






CL CL 


THERMAL DATA 


thj-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 


max 

15 

°C/W 

max 

175 

°C/W 



Group 6 
Group 10 
Group 1 6 
V CE = 1 V 
Group 6 
Group 10 
Group 1 6 


40 70 

63 110 
100 170 
40 130 250 
40 70 100 

63 110 160 
100 170 250 


Transition frequency 


Collector-base 

capacitance 


Turn-on time 
Turn-off time 



= 0 v CB = 1 0 V 
= 1 MHz 


= 5 A V cc = 20 V 
— —I g2 = 0.5 A 


* Pulsed: pulse duration = 3.00 pus, duty cycle = 1 . 5 % 


525 































M U LTI EPITAXIAL MESA NPN 


BUY 69A 
BUY 69B 
BUY 69C 


HIGH VOLTAGE POWER SWITCH 

The BUY 69A, BUY 69B, and BUY 69C are silicon multiepitaxial mesa NPN tran- 
sistors in Jedec TO-3 metal case. They are intended for horizontal deflection 
output stage of CTV receivers and high voltage, fast switching and industrial 
applications. 


ABSOLUTE MAXIMUM RATINGS 

BUY 69A 

BUY 69B 

BUY 69C 

VcES 

Collector-emitter voltage (V B e = 0) 

1000V 

800V 

500V 

VcEO 

Collector-emitter voltage (l B = 0) 

400V 

325V 

200V 

Vebo 

Emitter-base voltage (l c = 0) 


8V 


•c 

Collector current 


10A 


■CM 

Collector peak current (t p ^10ms) 


15A 


•b 

Base current 


3A 


P tot 

Total power dissipation at T case ^25°C 


100W 


T s tg 

Storage temperature 

- 

65 to 200 c 

>C 

Tj 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



, 87 ma> 117 
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BUY 69A 
BUY 69B 
BUY 69C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

•CES 

Collector cutoff 

for BUY69A 

V CE = iooov 


1 

mA 


current (V B e = 0) 

for BUY69B 

V CE = 800V 


1 

mA 


for BUY69C 

V CE = 500V 


1 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 8V 

1 

mA 

VcBO 

Collector-base 

for BUY69A 

l c = 1mA 

1000 


V 


voltage (l E = 0) 

for BUY69B 

l c = 1mA 

800 


V 



for BUY69C 

l c = 1mA 

500 


V 

VcEO (sus) 

*Collector-emitter 

l c = 100 mA 





sustaining voltage 

for BUY69A 


400 


V 


(Is = 0) 

for BUY69B 


325 


V 



for BUY69C 


200 


V 

VcE (sat)* 

Collector-emitter 
saturation voltage 

l c = 8A 

l B = 2.5A 

3.3 

V 

Vbe (sat)* 

Base-emitter 
saturation voltage 

O 

II 

00 

> 

l B = 2.5A 

2.2 

V 

h FE * 

DC current gain 

l c = 2.5A 

V CE = 10V 

15 

— 

fr 

Transition 

frequency 

l c = 0.5A 

V CE = 10V 

10 

MHz 

ls/b* * 

Second breakdown 
collector current 

V CE = 25 V 

4 

A 

ton 

Turn-on time 

l c = 5A 

Ibi = 1 A 

V CE = 250V 

0.2 

fJL S 
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BUY 69A 
BUY 69B 
BUY 69C 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

t s Storage time 

l c = 5A V CE = 250V 

1 B1 = — 1 B2 = 1A 

1.7 

fJiS 

t f Fall time 

0.3 

/x S 

t f Fall time 

| c = 8A V ce = 40V 

1 B1 = 1 B2 = 2.5A 

1 

fJi s 


* Pulsed: pulse duration = 300 /uls, duty cycle = 1.5% 
** Pulsed: Is, non repetitive pulse 

For characteristics curves see the BUW 34/5/6 series. 
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EPITAXIAL-BASE NPN/PNP 


Mi 900 
Mi 901 
Ml 1000 
M1 1001 


COMPLEMENTARY POWER DARLINGTONS 

The MJ 900, MJ 901, MJ 1000 and MJ 1001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration, and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 

The PNP types are the MJ 900 and MJ 901 and their complementary NPN types are the 


MJ 1000 and MJ 1001 respectively. 

ABSOLUTE MAXIMUM RATINGS 

PNP 0 

MJ 900 

MJ 901 



NPN 

MJ1000 

MJ1001 

VcBO 

Collector-base voltage (l E = 0) 


60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 


60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 

'c 

Collector current 


8A 

^B 

Base current 


0.1 A 

Ptot 

Total power dissipation at T case < 25 °C 


90W 

Tstg 

Storage temperature 


-65 to 200 °C 

T i 

Junction temperature 


200 

I °c 


0 For PNP types voltage and current values are negative 


MECHANICAL DATA Dimensions in mm 
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Mi 900 
Mi 901 
MJ 1000 
Ml 1001 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 1.94 °C/W 


ELECTRICAL CHARACTERISTICS 0 (T oase = 25°C unless otherwise specified) 


Parameter 

Test conditions 


nu 

'CER 

Collector cutoff 
current (R BE = 1k£2) 

for MJ900 and MJ1000 

V CE = 60 V 

for MJ901 and MJ1001 

1 

mA 



V CE = 80 V 

Tease = 150°C 

for MJ900 and MJ1000 

1 

mA 



V CE = 60 V 

5 

mA 



for MJ901 and MJ1001 

V CE = 80 V 

5 

mA 

*CEO 

Collector cutoff 

for MJ900 and MJ1000 



current (l B = 0) 

V CE = 30 V 

for MJ901 and MJ1001 

0.5 

mA 




V CE = 40 V 

0.5 

mA 

'ebo 

Emitter cutoff 
current (l c = 0) 

V EB = 5 V 

CM 

mA 

VcEO (sus)* 

Collector-emitter 

l c = 100mA 



sustaining voltage 

for MJ900 and MJ1000 

60 

V 


(I B = 0) 

for MJ901 and MJ1001 

80 

V 

\/ * 
V CE (sat) 

Collector-emitter 

l c = 3 A l B = 12mA 

2 

V 

saturation voltage 

l c = 8 A l B = 40mA 

4 

V 

* 

UJ 

CD 

> 

Base-emitter voltage 

l c = 3 A V CE = 3 V 

2.5 

V 

hFE* 

DC current gain 

l c = 3 A V CE = 3 V 

1000 

— 



l c = 4 A V CE = 3 V 

750 

— 


* Pulsed: pulse duration s 300 p.s, duty cycle = 1 .5% 

0 For PNP types current and voltage values are negative 

For characteristic curves see the 2N 6053/55 series 
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EPITAXIAL-BASE NPN/PNP 


Ml 2500 
MJ 2501 
Ml 3000 
Ml 3001 


COMPLEMENTARY POWER DARLINGTONS 

The MJ 2500, MJ 2501, MJ 3000 and MJ 3001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They are 
intended for use in power linear and switching applications. 

The PNP types are the MJ 2500 and M J 2501 and the ir complementary NPN types are the 
MJ 3000 and MJ 3001 respectively. 


ABSOLUTE MAXIMUM RATINGS 

PNP 0 

MJ2500 

MJ2501 

NPN 

MJ3000 

MJ3001 

VcBO 

Collector-base voltage (l E = 0) 


60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 


60V 

80V 

V EBO 

Emitter-base voltage (l c = 0) 


5V 

'c 

Collector current 


1 0A 


Base current 


, 0.2A 

Ptot 

Total power dissipation at T case < 25 °C 


1 50W 

Tstg 

Storage temperature 


-65 to 200 °C 

T j 

Junction temperature 


200 

I °c 


0 For PNP types voltage and current values are negative 


MECHANICAL DATA 


Dimensions in mm 
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MJ 2500 
Mi 2501 
MJ 3000 
MJ 3001 


THERMAL DATA 


R thj-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS • (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 



l CER Collector cutoff 

for MJ2500 and MJ3000 



current (R BE = 1k£2) 

V CE = 60 V 

for MJ2501 and MJ3001 

1 

mA 


V CE = 80 V 

Tease = 150°C 

1 

mA 


for MJ2500 and MJ3000 

V CE = 60 V 

5 

mA 


for MJ2501 and MJ3001 

V CE = 80 V 

5 

mA 

Iceo Collector cutoff 

for MJ2500 and MJ3000 


■1 

current (l B = 0) 

V CE = 30 V 

for MJ2501 and MJ3001 

1 



V CE = 40 V 

1 

1 

l EB0 Emitter cutoff 

V EB = 5 V 

2 

mA 

current (l c = 0) 



V C eo(sus)* Collector-emitter 

l c = 100mA 


■I 

sustaining voltage 

for MJ2500 and MJ3000 

60 


(l B = 0) 

for MJ2501 and MJ3001 

80 

H 

V CE (sat)* Collector-emitter 

IBQHEB 

2 


saturation voltage 

iMwa 

4 


V BE * Base-emitter voltage 

| c = 5 A V CE = 3 V 

3 

V 

hp E * DC current gain 


1000 

— 


* Pulsed': pulse duration = 300 jxs, duty cycle = 1 .5% 

0 For PNP types current and voltage values are negative 

For characteristic curves see the 2N6050 /57 series 
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EPITAXIAL-BASE PNP 


Ml 2955 


POWER LINEAR AND SWITCHING APPLICATIONS 

The MJ 2955 is a silicon epitaxial-base PNP power transistor in Jedec TO-3 metal case. It 
is intended for power switching circuits, series and shunt regulators, output stages and 
hi-fi amplifiers. 


ABSOLUTE MAXIMUM RATINGS 



- ' v. i 


........... -LJ 


Collector connected to case 


V CB0 Collector-base voltage (l E = 0) 

Vcer Collector-emitter voltage (R BE ^ 1 00 £2) 
V CE0 Collector-emitter voltage (l B = 0) 

V E bo Emitter-base voltage (l c = 0) 
l c Collector current 

l B Base current 

P tot Total power dissipation at T case ^ 25 °C 

T stg Storage temperature 

Tj Junction temperature 


MECHANICAL DATA 


Dimensions in mm 



MJ 2955 



THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CEX Collector cutoff 

V CE = -100V 

-1 

mA 

current (V BE = 1 .5V) 

V C E= -100V T case = 150°C 

-5 

mA 

l CE0 Collector cutoff 

current (l B = 0) 

V CE = -30 V 

-0.7 

mA 

l EB0 Emitter cutoff 

current (l c = 0) 

V BE = 7V 

-5 

mA 

v cer(sus>* Collector-emitter 
sustaining voltage 
(R be = 1 00 2 ) 

l c = -200mA 

-70 

V 

V C eo(sus)* Collector-emitter 
sustaining voltage 
C1 B “0) 

Iq — -200mA 

-60 

V 

V CE (sat)* Collector-emitter 

l c = -4 A l B = -0.4A 

-1.1 

V 

saturation voltage 

l c = -10 A l B = -3.3A 

-3 

V 

v be* Base-emitter voltage 

lc =-4A V CE = -4 V 

-1.8 


h FE * DC current gain 



n 



l 

f T Transition frequency 

l c = -0.5A V CE = -10V 

4 

MHz 


* Pulsed: pulse duration = 300 fis, duty cycle = 1.5% 

For characteristic curves see the 2N 5875 series 


536 


















EPITAXIAL-BASE NPN/PNP 


MJE 700/MJE 800 
MJE 701/MJE 801 
MJE 702/MJE 802 
MJE 703/MJE 803 


MEDIUM POWER DARLINGTONS 

The MJE 700, MJE 701 , MJE 702, MJE 703, MJE 800, MJE 801 , MJE 802 and MJE 803 are 
silicon epitaxial-base power transistors in monolithic Darlington configuration and 
are mounted in Jedec TO-126 plastic package. 

They are intended for use in medium power linear and switching applications. 

The PNP types are the MJE 700, MJE 701 , MJE 702 and MJE 703 and their complemen- 
tary NPN types are the MJE 800, MJE 801 , MJE 802 and MJE 803. 


ABSOLUTE MAXIMUM RATINGS 

PNP 0 

MJE700 

MJE701 

MJE702 

MJE703 

NPN 

MJE800 

MJE801 

MJE802 

MJE803 

^CBO 

Collector-base voltage (l E = 0) 


60V 

80V 

^CEO 

Collector-emitter voltage (l B = 0) 


60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 

*c 

Collector current 


4A 

>B 

Base current 


0.1 A 

Ptot 

Total power dissipation at T case < 25 °C 


40W 

Tstg 

Storage temperature 


-65 to 150 °C 

T i 

Junction temperature 


150 °C 


0 For PNP devices voltage and current values are negative 


MECHANICAL DATA 


Dimensions in mm 



(1) Within this region the cross-section of the leads is uncontrolled. 


TO-126 (SOT 32) 
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ELECTRICAL CHARACTERISTICS 0 (T oase = 25 °C unless otherwise specified) 


Parameter 

Test conditions 



'CBO 

Collector cutoff 

for MJE 700, 

MJE 701, 



current (l E = 0) 

MJE 800, 

MJE 801 





V CB = 60 V 


200 

|jtA 



V CB = 60 V 

T case = 1 00°C 

2 

mA 



for MJE 702, 

MJE 703, 





MJE 802, 

MJE 803 





V CB = 80 V 


200 

fxA 



V CB = 80 V 

Tease = 100°C 

2 

mA 

'CEO 

Collector cutoff 

for MJE 700, 

MJE 701, 


mm 

current (l B = 0) 

MJE 800, 

MJE 801 


\ K 


V CE = 30 V 

for MJE 702, 

MJE 703, 

500 





MJE 802, 

MJE 803 


■ 



V CE = 40 V 


500 

m 

^EBO 

Emitter cutoff 
current (l c = 0) 


2 


\/ * 
v CEO (sus) 

Collector-emitter 

for MJE 700, 

MJE 701, 



sustaining voltage 

MJE 800, 

MJE 801 




Ob = 0) 

l c = 50 mA 

for MJE 702, 

MJE 703, 

60 

V 



MJE 802, 

l c = 50 mA 

MJE 803 

80 

V 

V CE (sat) 

Collector-emitter 

for MJE 700, 

MJE 702, 



saturation voltage 

MJE 800, 

MJE 802 





l c = 1.5 A 

l B = 30mA 

2.5 

V 



for MJE 701, 

MJE 703, 





MJE 801, 

MJE 803 





l G = 2 A 

l B = 40mA 

2.8 

V 
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MJE 700/MJE 800 
MJE 701 /MJE 801 
MJE 702/MJE 802 
MIE 703/MJE 803 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 




V BE * 

Base-emitter voltage 

for MJE 700, 

MJE 702, 






MJE 800, 

MJE 802 






l c = 1.5 A 

> 

CO 

II 

HI 

C 

> 


2.5 

V 



for MJE 701, 

MJE 703, 






MJE 801, 

MJE 803 






l C = 2 A 

> 

CO 

II 

in 

o 

> 


2.5 

V 

h FE * 

DC current gain 

for MJE 700, 

MJE 702, 



■ 



MJE 800, 

MJE 802 






l c = 1.5 A 

V CE = 3 V 

750 





for MJE 701, 

MJE 703, 






MJE 801, 

MJE 803 






l c = 2 A 

> 

CO 

II 

lit 

o 

> 

750 


91 

hfe 

Small signal 

l c = 1.5 A 

V C E= 3 V 





current gain 

f = 1 MHz 


1 


— 


* Pulsed: pulse duration = 300 (is, duty cycle = 1.5% 

0 For PNP devices voltage and current values are negative 

For characteristic curves see the 2N 6034/2N 6039 series 
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EPITAXIAL-BASE NPN 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 29, TIP 29A, TIP 29B and TIP 29C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 

The complementary PNP types are the TIP 30, TIP30A, TIP 30B and TIP 30C. 


ABSOLUTE MAXIMUM RATINGS 

TIP 29 

TIP 29A 

TIP 29B 

TIP 29C 

VcBO 

Collector-base voltage (l E = 0) 

40V 

60V 

80V 

100V 

VCEO 

Collector-emitter voltage (l B = 0) 

40V 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


1 A 


ICM 

Collector peak current 


3A 


Ib 

Base current 


0.4A 


P tot 

Total power dissipation at T case ^ 25°C 


30W 



T amb ^25°C 


2W 


^"stg 

Storage temperature 


-65 to 150°C 


Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 

H - ,0: — * ■ »! 4.8™» 








THERMAL DATA 


TIP 29 
TIP 29A 
TIP 29B 
TIP 29C 


Rthj-case Thermal resistance junction-case max 4.17 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T cas e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for TIP 29 and TIP 29A 



current (l B = 0) 

V CE = 30V 

0.3 

mA 


for TIP 29B and TIP29C 




V CE = 60V 

0.3 

mA 

Ices Collector cutoff 

for TIP 29 V CE = 40V 

0.2 

mA 

current (V B e = 0) 

for TIP 29A V CE = 60V 

0.2 

mA 


for TIP 29B V CE = 80V 

0.2 

mA 


for TIP 29C V CE = 100V 

0.2 

mA 

•ebo Emitter cutoff 

V EB = 5 V 

1 

mA 

current (l c = 0) 




Vceo (sus)* Collector-emitter 

l c - 30mA 



sustaining voltage 

for TIP 29 

40 

V 

(l B = 0) 

for TIP 29A 

60 

V 


for TIP 29B 

80 

V 


for TIP 29C 

100 

V 

VcE(sat)* Collector-emitter 

lc = 1A l B = 125mA 

0.7 

V 

saturation voltage 




V B e (on)* Base-emitter 

O 

II 

> 

< 

o 

m 

II 

< 

1.3 

V 

voltage 




h F E* DC current gain 

l c = 0.2A V CE = 4V 

40 

— 


o 

II 

> 

< 

o 

m 

II 

< 

15 75 

— 

h fe Small signal 

o 

II 

o 

Kd 

> 

< 

o 

m 

II 

O 

< 



current gain 

f = IKHz 

20 

— 


l c = 0.2A V CE = 10V 




f = 1MHz 

3 

— 


* Pulsed: pulse duration = 300/us, duty cycle =S2%. 
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EPITAXIAL-BASE PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 30, TIP 30A, TIP 30B and TIP 30C are silicon epitaxial-base PNP power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 

The complementary NPN types are the TIP 29, TIP 29A, TIP29B and TIP29C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 


I TIP 30 ITIP 30AITIP 30BITIP 30C 


Collector-base voltage (l E = 0) 

-40V -60V -80V 

Collector-emitter voltage (l B = 0) 

-40V | -60V 1 -80V 

Emitter-base voltage (l c = 0) 

— 5V 

Collector current 

— 1 A 

Collector peak current 

— 3A 

Base current 

-0.4A 

Total power dissipation at T case ^25°C 

30W 

T a mb ^ 25 °C 

2W 

Storage temperature 

-65 to 150°C 

Junction temperature 

150°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 








TIP 30 
TIP 30A 
TIP 30B 
TIP 30C 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 4.17 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector-cutoff 

for TIP 30 and TIP 30A 



current (l B = 0) 

V CE = -30 V 

-0.3 

mA 


for TIP 30B and TIP 30C 




V CE = -60V 

-0.3 

mA 

Ices Collector cutoff 

for TIP 30 V CE = -40V 

-0.2 

mA 

current (V B e = 0) 

for TIP30A V CE = -60V 

-0.2 

mA 


for TIP 30B V CE = -80V 

-0.2 

mA 


for TIP30C V CE = -100V 

-0.2 

mA 

l EB0 Emitter cutoff 

< 

m 

ro 

II 

1 

cn 

< 

-1 

mA 

current (l c = 0) 




Vcfd ( S11S )*Collector-emitter 

l c = -30mA 



sustaining voltage 

for TIP 30 

-40 

V 

(l B =0) 

for TIP 30A 

-60 

V 


for TIP 30B 

-80 

V 


for TIP 30C 

-100 

V 

VcE(sat)* Collector-emitter 

l c = — 1A; l B = -125mA 

-0.7 

V 

saturation voltage 




V B E( 0 n)* Base-emitter 

l c = — 1 A V ce = -4V 

-1.3 

V 

voltage 




h FE * DC current gain 

l c = -0.2A V CE = — 4V 

40 

— 


lc = -1 A V C e = — 4V 

15 75 

— 

h fe Small signal 

l c = — 0.2A V CE = — 10V 



current gain 

f = 1 KHz 

20 

— 


l c = — 0.2A V CE = -10V 




f = 1MHz 

3 

— 


* Pulsed: pulse duration = 300^s, duty cycle ^2%. 
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EPITAXIAL-BASE NPN 


The TIP 31, TIP 31A, TIP 31B and TIP 31C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 

The complementary PNP types are the TIP 32, TIP32A, TIP32B and TIP32C. 


ABSOLUTE MAXIMUM RATINGS 

TIP31 TIP31A TIP31B 

TIP31C 

VcBO 

Collector-base voltage (l E = 0) 

40V 60V 80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

40V 60V 80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 

5V 


lc 

Collector current 

3A 


IcM 

Collector peak current 

5A 


Ib 

Base-current 

1 A 


Ptot 

Total power dissipation at T case ^25°C 

40W 



Tamb ^25 C 

2W 


Tstg 

Storage temperature 

-65 to 150°C 


Tj 

Junction temperature 

150°C 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 




TIP 31 
TIP 31 A 
TIP 31B 
TIP 31C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 3.12 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for TIP 31 and TIP 31A 



current (l B = 0) 

V CE = 30V 

0.3 

mA 


for TIP 31B and TIP31C 




V CE = 60V 

CO 

d 

mA 

Ices Collector cutoff 

for TIP 31 V CE = 40V 

0.2 

mA 

current (V B e = 0) 

for TIP 31A V CE = 60V 

0.2 

mA 


for TIP 31B V ce = 80V 

0.2 

mA 


for TIP 31C V CE = 100V 

0.2 

mA 

Iebo Emitter cutoff 

V EB = 5V 

1 

mA 

current (l c = 0) 




Vqeo (sus)*Collector-emitter 

l c = 30mA 


H 

sustaining voltage 

for TIP 31 

40 


Ob = 0) 

for TIP31A 

60 



for TIP31B 

80 

n 


for TIP31C 

100 

H 

VcE(sat)* Collector-emitter 

l c = 3A l B = 375mA 

1.2 

D 

saturation voltage 



H 

V BE (on)* Base-emitter 

IBgBQBBi 

1.8 

■ 

voltage 

wm mm 


II 

hpE* DC current gain 

o 

II 

> 

< 

o 

m 

II 

< 


H 


O 

II 

CO 

> 

< 

o 

m 

II 

< 


B 

h fe Small signal 

l c = 0.5A V CE = 10V 



current gain 

f = IKHz 

20 

— ^ 


l c = 0.5A V CE = 10V 




f = 1MHz 

3 

— 


* Pulsed: pulse duration = 300^ts, duty cycle ^2%. 
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THERMAL DATA 


TIP 32 
TIP 32A 
TIP 32B 
TIP 32C 


Rthj-case Thermal resistance junction-case max 3.12 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for TIP 32 and TIP 32A 



current (l B = 0) 

V CE = -30 V 

-0.3 

mA 


for TIP32B and TIP 32C 




V CE = -60V 

-0.3 

mA 

Ices Collector cutoff 

for TIP 32 V CE = -40V 

-0.2 

mA 

current (V B e = 0) 

for TIP 32 A V CE = -60V 

-0.2 

mA 


for TIP32B V CE = -80V 

-0.2 

mA 


for TIP 32C V CE = -100V 

-0.2 

mA 

Iebo Emitter cutoff 

> 

1 

II 

CD 

LU 

> 

-1 

mA 

current (l c = 0) 




Vqeo (sus)*Collector-emitter 

l c = -30mA 



sustaining voltage 

for TIP 32 

-40 

V 

(l B =0) 

for TIP 32A 

-60 

V 


for TIP 32B 

-80 

V 


for TIP 32C 

-100 

V 

Vqe (sat)* Collector-emitter 

l c = -3A l B = -375mA 

-1.2 

V 

saturation voltage 




V B e (on)* Base-emitter 

> 

1 

II 

III 

0 

> 

< 

CO 

1 

II 

_o 

-1.8 

V 

voltage 




h FE DC current gain 

o 

II 

> 

< 

o 

m 

II 

1 

4^ 

< 

25 

— 


> 

1 

II 

LLl 

0 
> 

< 

CO 

1 

II 

_o 

10 50 

— 

h fe Small signal 

l c = — 0.5A V CE = — 10V 



current gain 

f = 1 KHz 

20 

— 


l c = — 0.5A V CE = —10V 




f = 1MHz 

3 

— 


’ Pulsed: pulse duration = 300/as, duty cycle =£2%. 
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EPITAXIAL-BASE NPN 


TIP 41 
TIP 41A 
TIP41B 
TIP 41C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 41, TIP 41A, TIP 41B, and TIP 41C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package intended for use in medium power 
linear and switching applications. 

The complementary PNP types are the TIP 42, TIP42A, TIP42B and TIP42C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

TIP41 

TIP41A 

TIP41B 

TIP41C 

VcBO 

Collector-base voltage (l E = 0) 

40V 

60V 

80V 


VcEO 

Collector-emitter voltage (l B = 0) 

40V 

60V 

80V 


Vebo 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


6A 


IcM 

Collector peak current 


10A 


Ib 

Base current 


3A 


P tot 

Total power dissipation atT caS e^25 0 C 


65W 



Tamb^25°C 


2W 


"^stg 

Storage temperature 


-65 to 150°C 


Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 



5/80 
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TIP 41 
TIP 41A 
TIP 41B 
TIP 41 C 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 1.92 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T ca s e = 25°C unless otherwise specified) 


Parameter 

Test conditions 



•CEO 

Collector cutoff 

forTIP41 and TIP41A 





current (l B = 0) 

V CE = 30V 



0.7 

mA 



forTIP41B and TIP41C 






V CE = 60V 



0.7 

mA 

Ices 

Collector cutoff 

for TIP41 

V CE = 40V 


0.4 

mA 


current (V B e = 0) 

for TIP41A 

V CE = 60V 


0.4 

mA 


for TIP41B 

V CE = 80V 


0.4 

mA 



for TIP41C 

> 

o 

o 

II 

LU 

>° 


0.4 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 5V 

1 


VcEO(sus) 

* Collector-emitter 

l c = 30mA 





sustaining voltage 

for TIP41 


40 


V 


(l B =0) 

for TIP41A 


60 


V 



for TIP41B 


80 


V 



for TIP41C 


100 


V 

VcE (sat)* 

Collector-emitter 
saturation voltage 

< 

CD 

II 

_o 

l B = 0.6A 

1.5 

V 

Vbe* 

Base-emitter 

voltage 

o 

II 

CD 

> 

< 

o 

m 

II 

4^ 

< 

2 

V 

h F E* 

DC current gain 

l c = 0.3A 

V CE = 4V 

30 


— 



l c =3A 

V CE = 4V 

15 

75 

— 

hfe 

Small signal 
current gain 

l c = 0.5A 
f = 1 KHz 

V CE = 10V 

20 




f = 1 MHz 


3 


. — 


* Pulsed: pulse duration = 300/us, duty cycle 2% 


549 









EPITAXIAL-BASE PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 42, TIP 42A, TIP 42B and TIP 42C are silicon epitaxial-base PNP power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 

The complementary NPN types are the TIP 41, TIP 41 A, TIP 41 B and TIP 41 C 
respectively. 


ABSOLUTE MAXIMUM RATINGS 


I TIP 42 (TIP 42AITIP 42BITIP 42C 


Vcbo Collector-base voltage (l E = 0) 

-40V -60V -80V -100V 

Vceo Collector-emitter voltage (l B = 0) 

-40V | -60V | -80V -100V 

V E bo Emitter-base voltage (l c = 0) 

— 5V 

l c Collector current 

— 6A 

I C m Collector peak current 

— 10A 

l B Base current 

— 3A 

P to t Total power dissipation at T case ^25°C 

65W 

T amb ^25°C 

2W 

T stg Storage temperature 

-65 to 150°C 

Tj Junction temperature 

150°C 

MECHANICAL DATA 

Dimensions in mm 






■ 



5/80 
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TIP 42 
TIP 42A 
TIP 42B 
TIP 42C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.92 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



IcEO 

Collector cutoff 

for TIP 42 and TIP 42A 





current (l B = 0) 

V CE = -30 V 



-0.7 

mA 



for TIP42B and TIP 42C 






V CE = -60 V 



-0.7 

mA 

Ices 

Collector cutoff 

for TIP 42 

V CE = -40V 


-0.4 

mA 


current (V B e = 0) 

for TIP42A 

V CE = -60 V 


-0.4 

mA 


for TIP 426 

V CE = -80 V 


-0.4 

mA 



for TIP42C 

V CE = -100V 


-0.4 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

03 

II 

1 

cn 

< 

-1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -30mA 





sustaining voltage 

for TIP 42 


-40 


V 


(l B = 0) 

for TIP42A 


-60 


V 



for TIP42B 


-80 


V 



for TIP 42C 


-100 


V 

Vce (sat)* 

Collector-emitter 
saturation voltage 

wm 

l B = -0.6A 

-1.5 

V 

V BE (on)* 

Base-emitter 

voltage 

< 

CD 

1 

II 

_o 

< 

o 

m 

II 

1 

< 

-2 

V 

h FE * 

DC current gain 

l c = -0.3A 

V CE = — 4V 

30 


— 



lc = -3A 

V CE = — 4V 

15 

75 

— 

hfe 

Small signal 
current gain 

l c = -0.5A 
f = IKHz 

V CE = -10V 

20 




l c = -0.5A 
f = 1MHz 

< 

o 

m 

II 

1 

O 

< 

3 


— 



* Pulsed: pulse duration = 300/us, duty cycle ^2%. 


551 



















EPITAXIAL-BASE NPN 


TIP 100 
TIP 101 
TIP 102 


POWER DARLINGTONS 

The TIP 100, TIP 101 and TIP 102 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration mounted in Jedec TO-220 plastic package, 
intended for use in power linear and switching applications. 

The complementary PNP types are the TIP 105, TIP 106 and TIP 107 respectively. 


ABSOLUTE MAXIMUM RATINGS 

TIP 100 

TIP 101 

TIP 102 

VcBO 

Collector-base voltage (l E = 0) 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


lc 

Collector current 


8A 


IcM 

Collector peak current 


15A 


Ib 

Base current 


1 A 


P tot 

Total power dissipation at T caS e ^25°C 


80W 



T amb ^25°C 


2W 


"l"stg 

Storage temperature 

- 

65 to 150°C 

Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 




TIP 100 
TIP 101 
TIP 102 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.56 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•CEO 

Collector cutoff 

for TIP 100 

V CE = 30V 


50 

/x A 


current (l B = 0) 

for TIP 101 

V CE = 40V 


50 

fxA 



for TIP 102 

V CE = 50V 


50 

[xA 

•CBO 

Collector cutoff 

for TIP 100 

V CB = 60V 


50 

jxA 


current (l E = 0) 

for TIP 101 

V CB = 80V 


50 

ix A 


for TIP 102 

V CB = 100V 


50 

(x A 

Iebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

CD 

II 

cn 

< 

8 

mA 

VcEO(sus) 

* Collector-emitter 

l c = 30mA 





sustaining voltage 

for TIP 100 


60 


V 


0b = 0) 

for TIP 101 


80 


V 



for TIP 102 


100 


V 

VcE (sat)* 

Collector-emitter 

l c = 3A 

l B = 6mA 


2 

V 

saturation voltage 

l c = 8A 

l B = 80mA 


2.5 

V 

< 

CD 

m 

Base-emitter 

voltage 

l c = 8A 

> 

II 

LU 

O 

> 

2.8 

V 

h F E* 

DC current gain 

l c = 3A 

Vce = 4V 

1000 20000 

— - 


l c = 8A 

V CE = 4V 

200 


— 

v F * 

Forward voltage 

| F = -| c = 10A 


2.8 

V 


of commutation 
diode (l B = 0) 







* Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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EPITAXIAL-BASE PNP 




POWER DARLINGTONS 

The TIP 105, TIP 106 and TIP 107 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration mounted in Jedec TO-220 plastic package 
intended for use in power linear and switching applications. 

The complementary NPN types are the TIP 100, TIP 101 and TIP 102 respectively. 


ABSOLUTE MAXIMUM RATINGS 

TIP 105 

TIP 106 TIP 107 

VcBO 

Collector-base voltage (l E = 0) 

-60 V 

-80V -100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60 V 

-80V -100V 

Vebo 

Emitter-base voltage (l c = 0) 


— 5V 

lc 

Collector current 


— 8A 

•cm 

Collector peak current 


— 15A 

Ib 

Base current 


— 1 A 

P tot 

Total power dissipation at T case ^25°C 


80W 


T amb ^25°C 


2W 

Tstg 

Storage temperature 

- 

65 to 150°C 

Tj 

Junction temperature 


150°C 
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TIP 105 
TIP 106 
TIP 107 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.56 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for TIP 105 V CE = -30V 

-50 

H A 

current (l B = 0) 

for TIP 106 V CE = -40V 

-50 

jjlA 


for TIP 107 V CE = -50V 

-50 

jxA 

Icbo Collector cutoff 

for TIP 105 V CB = -60V 

-50 

fi A 

current (l E = 0) 

for TIP 106 V CB = -80V 

-50 

/xA 


for TIP 107 V CB = -100V 

-50 

lx A 

l EB o Emitter cutoff 

V EB = -5V 

-8 

mA 

current (l c = 0) 




Vceo (susfCollector-emitter 

l c = -30mA 



sustaining voltage 

for TIP 105 

-60 

V 

(I B = 0) 

for TIP 106 

-80 

V 


for TIP 107 

-100 

V 

VcE(sat)* Collector-emitter 

l c = — 3A l B = -6mA 

-2 

V 

saturation voltage 

Iq = — 8A 1 B = —80mA 

-2.5 

V 

Vbe (on)* Base-emitter 

o 

II 

1 

00 

> 

< 

o 

m 

II 

1 

< 

-2.8 

V 

voltage 




hpE* DC current gain 

O 

II 

1 

00 

> 

< 

o 

m 

II 

1 

< 

1000 20000 

— 


l c = -8A V CE = — 4V 

200 

— 

V F * Forward voltage 

< 

o 

II 

0 

1 

II 

u_ 

2.8 

V 

of commutation 




diode (l B = 0) 





* Pulsed: pulse duration = 300^is, duty cycle ^2%. 
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THERMAL DATA 


TIP 110 
TIP 111 
TIP 112 


Rthj-case Thermal resistance junction-case max 2.5 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

•CEO 

Collector cutoff 

for TIP 110 

V CE = 30V 


2 

mA 


current (l B = 0) 

for TIP 111 

V CE = 40V 


2 

mA 


for TIP 112 

V CE = 50V 


2 

mA 

•CBO 

.Collector cutoff 

for TIP 110 

V CB = 60V 


1 

mA 


current (l E = 0) 

for TIP 111 

V CB = 80V 


1 

mA 


for TIP 112 

V CB = 100 V 


1 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 5V 

2 

mA 

VcEO (sus) 

*Collector-emitter 

l c = 30mA 





sustaining voltage 

for TIP 110 


60 


V 


(l B =0) 

for TIP 111 


80 


V 



for TIP 112 


100 . 


V 

VcE (sat)* 

Collector-emitter 
saturation voltage 

< 

CM 

II 

_o 

l B = 8mA 

2.5 

V 

VbE (on)* 

Base-emitter 

voltage 

o 

II 

ro 

> 

< 

o 

m 

II 

< 

2.8 

V 

h FE * 

DC current gain 

lc= 1A 

V CE = 4V 

1000 


— 



l c = 2A 

V CE = 4V 

500 


— 


* Pulsed: pulse duration = 300/us, duty cycle ^2%. 
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TIP 117 


EPITAXIAL-BASE PNP 


POWER DARLINGTONS 

The TIP 115, TIP 116 and TIP 117 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in medium power linear and switching applications. 

The complementary NPN types are the TIP 1 10, TIP 111 and TIP 112 respectively. 


ABSOLUTE MAXIMUM RATINGS 


I TIP 115 I TIP 116 I TIP 117 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 
Collector peak current 
Base current 

Total power dissipation at T caS e =^25°C 

Tamb ^25°C 

Storage temperature 
Junction temperature 


65 to 150°C 


*C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 


mm 


Mil 


vMMi 


MM 


' 


WBBm 
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TIP 115 
TIP 116 
TIP 117 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 2.5 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

IcEO 

Collector cutoff 

for TIP 115 

V CE = -30 V 


-2 

mA 


current (l B = 0) 

for TIP 116 

V CE = -40V 


-2 

mA 


for TIP 117 

V CE = -50V 


-2 

mA 

IcBO 

Collector cutoff 

for TIP 115 

V CB = -60 V 


-1 

mA 


current (l E = 0) 

for TIP 116 

V CB = -80 V 


-1 

mA 



for TIP 117 

V CB = -100V 


-1 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = — 5V 

-2 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -30mA 





sustaining voltage 

for TIP 115 


-60 


V 


0b=°) 

for TIP 116 


-80 


V 



for TIP 117 


-100 


V 

VcE (sat)* 

Collector-emitter 
saturation voltage 

o 

II 

1 

no 

> 

l B = -8mA 


-2,5 

V 

Vbe (on)* 

Base-emitter 

voltage 

o 

II 

1 

ro 

> 

< 

o 

m 

II 

1 

4^ 

< 


-2.8 

V 

h F E* 

DC current gain 

lc = -1A 

V CE = — 4V 

1000 


— 



lc = -2A 

V CE = -4 V 

500 


— 


* Pulsed: pulse duration = 300 ijls , duty cycle ^2%. 
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TIP 120 
TIP 121 
TIP 122 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.92 °G/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °G/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for TIP 120 V ce = 30V 

0.5 

mA 

current (l B = 0) 

for TIP 121 V CE = 40V 

0.5 

mA 


for TIP 122 V CE = 50V 

0.5 

mA 

Icbo Collector cutoff 

for TIP 120 V CB = 60V 

0.2 

fm 

current (l E = 0) 

for TIP 121 V CB = 80V 

0.2 



for TIP 122 V CB = 100V 

0.2 


l EB o Emitter cutoff 

> 

II 

m 

HI 

> 

2 


current (l c = 0) 



H 

Vceo (sus)*Collector-emitter 

l c = 30mA 



sustaining voltage 

for TIP 120 

60 

V 

Ob = 0) 

for TIP 121 

80 

V 


for TIP 122 

100 

V 

VcE(sat)* Collector-emitter 

l c = 3A l B = 12mA 

2 

V 

saturation voltage 

| c = 5A I b = 20mA 

4 

V 

Vbe (on)* Base-emitter 

> 

CO 

II 

HI 

O 

> 

< 

CO 

II 

_o 

2.5 

V 

voltage 




h FE * DC current gain 

lc = 0.5A V CE = 3V 

1000 

— 


l c = 3A V CE = 3V 

1000 

— 


* Pulsed: pulse duration = 300^s, duty cycle =^2%. 
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EPITAXIAL-BASE PNP 


TIP 125 

TIP 126 
TIP 127 


POWER DARLINGTONS 

The TIP 125, TIP 126 and TIP 127 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in power linear and switching applications. 

The complementary NPN types are the TIP 120, TIP 121 and TIP 122 respectively. 


ABSOLUTE MAXIMUM RATINGS 

TIP 125 

TIP 126 

TIP 127 

VcBO 

Collector-base voltage (l E = 0) 

-60 V 

-80 V 

-100V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60 V 

-80 V 

-100V 

Vebo 

Emitter-base voltage (l c = 0) 


— 5V 


lc 

Collector current 


— 5A 


•cm 

Collector peak current 


— 8A 


Ib 

Base current 


—0.1 A 


P tot 

Total power dissipation at T caS e ^25°C 


65W 



Tamb ^25 C 


2W 


T"stg 

Storage temperature 

- 

65 to 150°C 

Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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TIP 125 
TIP 126 
TIP 127 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.92 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector cutoff 

for TIP 125 V CE = -30V 

-0.5 

mA 

current (l B = 0) 

for TIP 126 V CE = -40V 

-0.5 

mA 


for TIP 127 V CE = -50V 

-0.5 

mA 

Icbo Collector cutoff 

for TIP 125 V CB = -60V 

-0.2 

mA 

current (l E = 0) 

for TIP 126 V CB = -80V 

-0.2 

mA 


for TIP 127 V CB = -100V 

-0.2 

mA 

Iebo Emitter cutoff 

< 

m 

00 

II 

1 

Oi 

< 

-2 

mA 

current (l c = 0) 




Vceo (sus)*Collector-emitter 

l c = -30mA 



sustaining voltage 

for TIP 125 

-60 

V 

Ob = 0) 

for TIP 126 

-80 

V 


for TIP 127 

-100 

V 

VcE(sat)* Collector-emitter 

l c = — 3A l B = —12mA 

-2 

V 

saturation voltage 

Iq = — 5A l B = — 20mA 

-4 

V 

VBE(on)* Base-emitter 

> 

CO 

1 

II 

LD 

0 

> 

< 

co 

1 

II 

_o 

-2.5 

V 

voltage 




h FE * DC current gain 

l c = -0.5A V CE = — 3V 

1000 

— 


> 

CO 

1 

II 

LLI 

0 
> 

< 

CO 

1 

II 

_o 

1000 

— 


* Pulsed: pulse duration = 300^s, duty cyclej^2%. 
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EPITAXIAL-BASE NPN 


TIP 130 
TIP 131 
TIP 132 


POWER DARLINGTONS 

The TIP130, TIPI 31 and TIP 132 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration mounted in Jedec T0-220 plastic package 
intended for use in power linear and switching applications. 

The complementary PNP types are the TIP 135, TIP 136 and TIP 137 respectively. 


ABSOLUTE MAXIMUM RATINGS 

TIP 130 

TIP 131 

TIP 132 

VcBO 

Collector-base voltage (l E = 0) 

60V 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


•c 

Collector current 


8A 


ICM 

Collector peak current 


12A 


•b 

Base current 


0.3A 


Ptot 

Total power dissipation at T case ^25°C 


70W 



T amb ^25°C 


2W 


Tstg 

Storage temperature 

-< 

65 to 150°C 

Tj 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 
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TIP 130 
TIP 131 
TIP 132 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.78 °G/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•CEO 

Collector cutoff 

for TIP 130 

V CE = 30V 


0.5 

mA 


current (l B = 0) 

for TIP 131 

V CE = 40V 


0.5 

mA 


for TIP 132 

V CE = 50V 


0.5 

mA 

•CBO 

Collector cutoff 

for TIP 130 

V CB = 60V 


0.2 

mA 


current (l E = 0) 

for TIP 131 

V CB = 80V 


0.2 

mA 



for TIP 132 

V CB = 100 V 


0.2 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = 5V 

5 

mA 

VcEO (sus) 

*Collector-emitter 

l c = 30mA 





sustaining voltage 

for TIP 130 


60 


V 


03 

II 

o 

for TIP 131 


80 


V 


for TIP 132 


100 


V 

VcE (sat)* 

Collector-emitter 

lc = 4A 

l B = 16mA 


2 


saturation voltage 

lc = 6A 

l B = 30mA 


3 


* 

lu 

m 

> 

Base-emitter 

voltage 

° 

H 

* 

< 

o 

m 

II 

< 

2.5 

V 

h F E* 

DC current gain 

lc= 1 A 

V CE = 4V 

500 


— 



lc = 4A 

V CE = 4V 

1000 15000 

. — 


* Pulsed: pulse duration = 300^s, duty cycle =^2% 
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P 135 
P 136 
P 137 


The TIP 135, TIP 136 and TIP 137 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in power linear and switching applications. 

The complementary NPN types are the TIP 130, TIP 131 and TIP 132 respectively. 


ABSOLUTE MAXIMUM RATINGS 


I TIP 135 I TIP 136 I TIP 137 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 
Collector peak current 
Base current 

Total power dissipation at T case ^25°C 

T amb ^25°C 

Storage temperature 
Junction temperature 


-80V 
I -80V I 
— 5V 
— 8A 
— 12A 
-0.3A 
70 W 
2W 

-65 to 150°C 
150°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 


" w -. mM 

. 




<oj 137 


if ; H 


" ■ 

m 




g *. ■ * *' • 

fwmrnmm 


. ^ 






TIP 135 
TIP 136 
TIP 137 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.78 °C/W 

Rthj-amb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e — 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

ICEO 

Collector cutoff 

for TIP 135 

V CE = -30V 


-0.5 

mA 


current (l B = 0) 

for TIP 136 

V CE = -40V 


-0.5 

mA 



for TIP 137 

V CE = -50 V 


-0.5 

mA 

IcBO 

Collector cutoff 

for TIP 135 

V CB = -60 V 


-0.2 

mA 


current (l E = 0) 

for TIP 136 

V CB = -80 V 


-0.2 

mA 


for TIP 137 

V CB = -100 V 


-0.2 

mA 

•ebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

00 

II 

1 

cn 

< 

-5 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -30mA 





sustaining voltage 

for TIP 135 


-60 


V 


(l B = 0) 

for TIP 136 


-80 


V 



for TIP 137 


-100 


V 

VcE (sat)* 

Collector-emitter 

lc = -4A 

l B = -16mA 


-2 

V 

saturation voltage 

l c = -6A 

l B = -30mA 


-3 

V 

VbE (on)* 

Base-emitter 

voltage 

< 

1 

II 

_o 

> 

1 

II 

m 

o 

> 

-2.5 

V 

h FE * 

DC current gain 

lc= -1A 

V CE = — 4V 

500 


— 



l c = — 4A 

V CE = — 4V 

1000 

15000 

— 


* Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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2N3055 

SINGLE-DIFFUSED MESA NPN 


POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3055 is a silicon single-diffused mesa NPN transistor in Jedec TO-3 metal case. 
It is intended for power switching circuits, series and shunt regulators output stages and 
high fidelity amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

100 

V 

VcER 

Collector-emitter voltage (R BE = 1 00£2) 

70 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

60 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

lc 

Collector current 

15 

A 

<B 

Base current 

7 

A 

Ptot 

Total power dissipation at T case < 25 °C 

115 

W 

Tstg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 3055 


THERMAL DATA 



Rth j-case Thermal resistance junction-case 

max 

1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

I C ev Collector cutoff 

V CE 

= 

100 V 



5 

mA 

current (V BE = -1.5V) 

VcE 

= 

100 V 

T ca se=150°C 


30 

mA 

Iceo Collector cutoff 

< 

a 

m 

— 

30 V 



0.7 

mA 

current (l B = 0) 








l EB0 Emitter cutoff 

V EB 

= 

7 V 



5 

sms 

current (l c = 0) 







m 

V nFR («.>«;)* Collector-emitter sust. 

*C 

= 

200 mA 


70 


D 

voltage (R BE = 100^2) 







II 

V nFO Collector-emitter sust. 

lc 

= 

200 mA 


60 


D 

voltage (l B = 0) 







II 

Collector-emitter 

lc 

= 

4 A 

l B = 400mA 


1 

V 

saturation voltage 

l c 

= 

10 A 

l B = 3.3A 


3 

V 

V BE * Base-emitter 

lc 

= 

4 A 

> 

II 

LU 

c 

> 


1.5 

V 

voltage 








h FE * DC current gain 








Group 4 

lc 

= 

0.5 A 

V CE = 4 V 

20 

50 

— 

Group 5 

lc 

= 

0.5 A 

V CE = 4 V 

35 

75 

— 

Group 6 

lc 

= 

0.5 A 

V CE = 4 V 

60 

145 

— 

Group 7 

lc 

= 

0.5 A 

V CE = 4 V 

120 

250 

— 


lc 

= 

4 A 

V CE = 4 V 

20 

70 

— 


lc 

= 

10 A 

V CE = 4 V 

5 


— 

h FE1 /h FE2 *Matched pair 

*c 

= 

0.5 A 

> 

UJ 

O 

> 

1.6 

— 

f T Transition frequency 

lc 

= 

1 A 

V CE = 4 V 

0.8 

MHz 

l s/b ** Second breakdown 

< 

D 

m 

= 

40 V 


2.87 


A 

collector current 









* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 
** Pulsed: Is, non repetitive pulse 
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EPITAXIAL-BASE NPN 



POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3055E is a silicon epitaxial-base NPN transistor in Jedec TO-3 metal case. 
It is intended for power switching circuits, series and shunt regulators, output stages and 
high fidelity amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

100 

V 

VcER 

Collector-emitter voltage (R BE = 1 00S3) 

70 

V 

^CEO 

Collector-emitter voltage (l B = 0) 

60 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

■c 

Collector current 

15 

A 

Is 

Base current 

7 

A 

Pto. 

Total power dissipation at T case < 25 °C 

115 

W 

T"stg 

Storage temperature 

-65 to 200 

°C 

T] 

Junction temperature 

200 

°C 



Dimensions in mm 


MECHANICAL DATA 


Collector connected to case 






2N 3055E 


THERMAL DATA 



R thj-case Thermal resistance junction-case 

max 

1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

•CEV 

Collector cutoff 

V CE — 

100 V 



1 

mA 

current (V BE = -1.5V) 

V CE = 

100 V 

"I" case - 150°C 


5 

mA 

IcEO 

Collector cutoff 
current (l B = 0) 

LU 

O 

> 

30 V 


0.7 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

00 

II 

7 V 


5 

mA 

V CER (sus)* 

Collector-emitter sust. 
voltage (R BE = 1 00^2) 

= 

200 mA 


70 

V 

^CEO (sus) 

‘Collector-emitter sust. 

*C = 

200 mA 


60 


V 

voltage (l B = 0) 







VcE (sat)* 

Collector-emitter 

lc = 

4 A 

l B = 400mA 


1 

V 

saturation voltage 

'c = 

10 A 

l B = 3.3A 


3 

V 

V BE * 

Base-emitter 

voltage 

*c = 

4 A 

V CE = 4 V 

1.5 

V 

h FE * 

DC current gain 







Group 4 

lc — 

0.5 A 

V CE = 4 V 

20 

50 

— 


Group 5 

'c = 

0.5 A 

V CE = 4 V 

35 

75 

— 


Group 6 

lc = 

0.5 A 

V CE = 4 V 

60 

145 

— 


Group 7 

'c = 

0.5 A 

V CE = 4 V 

120 

250 

— 



lc = 

4 A 

V CE = 4 V 

20 

70 

— 



l c = 

10 A 

V CE = 4 V 

5 


— 

^FEI / ^FE2 

,*Matched pair 

lc = 

0.5 A 

V CE = 4 V 

1.6 

— 

fr 

Transition frequency 

lc = 

1 A 

V CE = 4 V 

2.5 

MHz 

1 ** 

■s/b 

Second breakdown 
collector current 

II 

LU 

o 

> 

40 V 


2.87 

A 


* Pulsed: pulse duration = 300 jjls, duty cycle = 1.5% 
** Pulsed: Is, non repetitive pulse 
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2N 3055E 





2N3418 
2N3419 
2N3420 


EPITAXIAL PLANAR NPN 


HIGH FREQUENCY MEDIUM POWER TRANSISTORS 

The 2N3418, 2N3419, 2N3420 and 2N3421 are silicon epitaxial planar NPN 
transistors in Jedec TO-39 metal case. 

They are intended for driver circuits, switching and amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 


2N3418 2N3419 

2N3420 2N3421 


VcBO 

Collector-base voltage (l E = 0) 

85V 

125\ 

VcEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 

8V 

lc 

Collector current 

3A 

ICM 

Collector peak current 

5A 

•b 

Base current 

1 A 

P tot 

Total power dissipation at T caS e =^100°C 

15W 


T a mb ^ 25 C 

1W 

Tstg 

T. 

Storage temperature 

-65 to 200 °C 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 




■ 

: Mjj| 







THERMAL DATA 


2N 3418 
2N 3419 
2N 3420 
2N 3421 


Rthj-case Thermal resistance junction-case max 6.7 °C/W 

Rthj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

IcEV 

Collector cutoff 

for 2N3418 and 2N3420 




current 

V CE = 80V 

0.5 

fxA 


(V BE = -0.5V) 

for 2N3419 and 2N3421 

V CE = 120 V 

T case = 150°C 

0.5 

[x A 



for 2N3418 and 2N3420 

V CE = 80V 

for 2N3419 and 2N3421 

50 

IxA 



V CE = 1 20V 

50 

fxA 

•ebo 

Emitter cutoff 

V EB = 6V 

0.5 

IjlA 


current (l c = 0) 

V EB = 8V 

10 

ix A 

VcEO (sus) 

*Collector-emitter 

l c = 50mA 



sustaining voltage 

for 2N3418 and 2N3420 

60 

V 


Ob = 0) 

for 2N3419 and 2N3421 

80 

V 

VcE (sat)* 

Collector-emitter 

l c =1A l B = 100mA 

0.25 

V 

saturation voltage 

| c = 2A I b = 200mA 

0.5 

V 
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2N 3418 
2N3419 
2N 3420 
2N 3421 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 



Vbe (sat)* Base-emitter 

saturation voltage 

l B = 100mA l c =1A 
l B = 200mA l c = 2A 

1.2 

1.4 


hp E * DC current gain 

l c = 100 mA V CE = 2 V 

for 2N3418 and 2N3419 
for 2 N 3420 and 2N3421 
l c = 1 A V ce = 2V 

for 2N3418 and 2N3419 
for 2N3420 and 2N3421 
lc = 2 A V CE = 2 V 

for 2N3418 and 2N3419 
for 2N3420 and 2N3421 
| c = 5A V CE = 5V 

for 2N3418 and 2N3419 
for 2N3420 and 2N3421 

Tease = “55 °C 
all types 

l c = 1A V ce = 2V 

20 

40 

20 60 
40 120 

15 

30 

10 

15 

10 

— 

C C bo Col lector-base 

capacitance 

l E = 0 V CB = 10 V 

f = 1MHz 

150 

PF 

f T Transition 

frequency 

l c = 100 mA V CE = 10 V 
f = 20MHz 

40 

MHz 

t on Turn on time 

lc 1A 1 g-| — — 1 32 = 100mA 
Vcc = 30V 

165 300 

ns 

t 0 ff Turn off time 

5401200 

ns 


lc = 2A Igi = — 1 32 = 200mA 
V cc = 30V 

200 

ns 


350 

ns 


* Pulsed pulse duration = 300 /is, duty cycle =S2% 
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EPITAXIAL PLANAR NPN 


2N 3439 
2N 3440 


HIGH VOLTAGE TRANSISTORS 

The 2N3439, 2N3440 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu- 
larly suited as drivers in high-voltage low current inverters, switching and series re- 
gulators. 


ABSOLUTE MAXIMUM RATINGS 

2N3439 

2N3440 

^CBO 

Collector-base voltage ( 1 E = 0) 

450V 

300V 

^CEO 

Collector-emitter voltage ( 1 B = 0) 

350V 

250V 

^EBO 

Emitter-base voltage ( 1 c = 0) 

7V 


Collector current 

1 A 

>B 

Base current 

0.5A 

P.0, 

Total power dissipation at T case <25°C 

10W 


Tamb ^0°C 

1W 

^stg 

Storage temperature 

-65 to 200°C 

T i 

Junction temperature 

200°C 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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2N 3439 
2N 3440 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 17.5 °C/W 

^hj-amb Thermal resistance junction-ambient max 150 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

*CBO 

Collector cutoff 

for 2N3439 

V CE p360V 


20 

HA 

current (l E =0) 

for 2N3440 

V CE f=250V 


20 

pA 

*CEO 

Collector cutoff 

for 2N3439 

V ce =300V 


20 

mi 

current (1 B =0) 

for 2N3440 

V ce =200V 




*CEX 

Collector cutoff 

for 2N3439 

V ce =450V 


500 

HA 

current (V BE =-1,5V) 

for 2N3440 

V ce =300V 


500 

HA 

^ EBO 

Emitter cutoff 
current (l c = 0) 

V eb = 6V 

20 

HA 

^CEO (sus) 

* Col lector-emitter 

l c =50mA 





sustaining voltage 

for 2N3439 


350 


V 


(l B =0) 

for 2N3440 


250 


V 

V * 

V CE (sat) 

Collector-emitter 
saturation voltage 

1 c =50mA 

1 B =4mA 

0.5 

V 

V * 

v BE(sat) 

Base-emitter 
saturation voltage 

m 

1 B =4mA 

1.3 

V 

.a 

o 

o 

Output capacitance 

V CEf =10V,f= 

-1 MHz 

10 

pF 

h FE* 

DC current gain 

l c =20mA 

for 2N3439 

V CE =1 0 V 

40 

160 

■ 



1 c =2mA 

V CE =10V 

30 


■ 

h fe 

Small signal 

l c =5mA 

V CE =10V 

25 


■ 

current gain 

f = 1KHz 




■ 

f T 

Transition frequency 

1 c =1 0mA 
f =5MHz 

V CE =10V 

15 

MHz 


* Pulsed: pulse duration = 300 ps, duty cycle <2% 
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Base emitter voltage 


Transition frequency 







EPITAXIAL-BASE NPN 


2N 3713 
2N 3714 
2N 3715 
2N 3716 


POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3713, 2N 3714, 2N 3715 and 2N 3716 are silicon epitaxial-base NPN power 
transistors in Jedec TO-3 metal case. They are intended for use in power linear and 
switching applications. 

The complementary PNP types are the 2N 3789, 2N 3790, 2N 3791 and 2N 3792 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N3713 

2N3715 

2N3714 

2N3716 

VcBO 

Collector-base voltage (l E = 0) 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 

7V 

*c 

Collector current 

1 0A 

>B 

Base current 

4A 

Ptot 

Total power dissipation at T case < 25°C 

150W 

T"stg 

Storage temperature 

-65 to 200°C 

T i 

Junction temperature 

200 

i °c 


MECHANICAL DATA 


Dimensions in mm 
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2N 3713 

2N3714 

2N 3715 

2N3716 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

'CEX 

Collector cutoff 

V CE = 80 V 




current 

for 2N3713 and 2N3715 


1 

mA 


(V BE =-1.5V) 

V CE = 100 V 

for 2N3714 and 2N3716 


1 

mA 



Tease = 150 °C 

V CE = 60 V 

for 2N3713 and 2N3715 


10 

mA 



V CE = 80 V 

for 2N3714 and 2N3716 


10 

mA 

^EBO 

Emitter cutoff 
current (l c = 0) 

< 

m 

00 

II 

< 

5 

mA 

\/ * 
v CEO (sus) 

Collector-emitter 

l c = 200 mA 




sustaining voltage 

for 2N3713 and 2N3715 

60 




(l B = 0) 

for 2N3714 and 2N3716 

80 



V CE (sat) 

Collector-emitter 
saturation voltage 

l c = 5 A l B = 0.5A 

for 2N3713 and 2N3714 


1 

H 


for 2N3715 and 2N3716 


0.8 

H 

V BE (sat) 

Base-emitter 

l c = 5 A l B = 0.5A 



■1 

saturation voltage 

for 2N3713 and 2N3714 


2 , 

n 



for 2N3715 and 2N3716 


1.5 

Ki 

v BE * 

Base-emitter voltage 

l C = 3 A V CE = 2 V 

1.5 

V 

•W 

DC current gain 

l c = 1 A V CE = 2 V 

for 2N3713 and 2N3714 

25 

90 




for 2N3715 and 2N3716 

50 

150 

— 



lc = 3 A V CE = 2 V 

for 2N3713 and 2N3714 

15 





for 2N3715 and 2N3716 

30 

120 

— 



l c = 10 A V CE = 4 V 

5 


— 

h 

Transition frequency 


4 



* Pulsed: pulse duration = 300 juts, duty cycle = 1 .5% 
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2N 3713 

2N 3714 
2N 3715 
2N 3716 


Base-emitter saturation voltage 



Transition frequency 



Collector-base capacitance 



Saturated switching characteristics 
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EPITAXIAL-BASE PNP 


2N 3789 
2N 3790 
2N 3791 
2N 3792 


POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3789, 2N 3790, 2N 3791 and 2N 3792 are silicon epitaxial-base PNP power 
transistors in Jedec TO-3 metal case. They are intended for use in power linear and 
switching applications. 

The complementary NPN types are the 2N 3713, 2N 3714, 2N 3715 and 2N 3716 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N3789 

2N3791 

2N3790 

2N3792 

VcBO 

Collector-base voltage (l E = 0) 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 

-7V 

l c 

Collector current 

-10A 

Ib 

Base current 

-4A 

^tot 

Total power dissipation T case ^ 25°C 

1 50W 

"l"stg 

Storage temperature 

-65 to 200°C 

Tj 

Junction temperature 

200 °C 



Collector connected to case 





2N 3789 
2H 3790 

2N 3791 
2N 3792 


THERMAL DATA 


R thj-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^CEX 

Collector-emitter 

V CE = -60 V 




cutoff current 

for 2N3789 and 2N3791 


-1 

mA 


(V BE -1.5 V) 

V CE = -80 V 

for 2N3790 and 2N3792 


-1 

mA 



Tease = 150 °C 

V CE = -60 V 

for 2N3789 and 2N3791 

V CE = -80 V 


-5 

mA 



for 2N3790 and 2N3792 


-5 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = -7 V 

-5 


^CEO (sus)* 

Collector-emitter 

l c = -200 mA 




sustaining voltage 

for 2N3789 and 2N3791 

-60 


V 


(l B = 0) 

for 2N3790 and 2N3792 

-80 


V 

^CE (sat)* 

Collector-emitter 

l c =-4A l B = -0.4A 




saturation voltage 

for 2N3789 and 2N3790 


-1 

V 



l c = -5 A l B = -0.5A 

for 2N3791 and 2N3792 


-1 

V 

\/ * 
v BE (sat) 

Base-emitter 

l c =-4A l B = -0.4A 




saturation voltage 

for 2N3789 and 2N3790 


-2 

V 



l c = -5 A l B = -0.5A 

for 2N3791 and 2N3792 


-1.5 

V 

■ 

DC current gain 

l c = -1 A V CE = -2 V 

for 2N3789 and 2N3790 

25 

90 




for 2N3791 and 2N3792 

50 

150 

— ' 

■ 


l c = -3 A V CE = -2 V 

for 2N3789 and 2N3790 

15 





for 2N3791 and 2N3792 

30 

120 

— 

■n 


l c = -10A V CE = -4 V 

5 


— 

f T 

Transition frequency 

l c = -0.5A V CE = -1 0 V 

4 

MHz 


* Pulsed: pulse duration = 300 jxs, duty cycle = 
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Safe operating areas 


DC current gain 


2N 3789 
2N 3790 
2N 3791 
2N 3792 




DC transconductance 


Collector-emitter saturation voltage 
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G -2753 


2N 3789 
2N 3790 
2N 3791 
2N 3792 


Base-emitter saturation voltage 



Collector-base capacitance 



Transition frequency 



10~ 2 10’ 1 1 -I C (A) 


Saturated switching characteristics 



2 4 6 8 2 4 6 8 

10- 1 1 -I C (A) 
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EPITAXIAL PLANAR PNP 


2N 3867 
2N 3868 
2N 6383 


GENERAL PURPOSE TRANSISTORS 

The 2N 3867, 2N 3868 and 2N 6303 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case. 

They are intended for switching and power amplifier applications up to 3A. 


ABSOLUTE MAXIMUM RATINGS 

2N3867 

2N3868 

2N6303 

VcBO 

Collector-base voltage (l E == 0) 

-40V 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-40V 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 


-4V 


*c 

Collector current 


-3A 


*CM 

Collector peak current 


-1 0A 


Ptot 

Total power dissipation at T amb < 25°C 


1W 



Tease < 25°C 


6W 


Tstg 

Storage temperature 

-65 to 200 0 

C 

T i 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 
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ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

IcEX 

Collector cutoff 

for 2N3867 

V CE = -40 V 


-1 

[iA 

current (V BE = 2 V) 

for 2N3868 

V CE = -60 V 


-1 

fiA 



for 2N6303 

V CE = -80 V 


-1 

(jlA 

'CBO 

Collector cutoff 


= V rE max 




current (l E = 0) 

T case = 150 *C 



-150 

fiA 

\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

lc 

= -20 mA 

for 2N3867 

-40 




(l E -0) 



for 2N3868 

-60 






for 2N6303 

-80 



V CBO 

Collector-base 
voltage (l E = 0) 

•c 

= -0.1 mA 

for 2N3867 

-40 


V 





for 2N3868 

-60 


V 





for 2N6303 

-80 


V 

^EBO 

Emitter-base 
voltage (l c = 0) 

■e 

= -0.1 mA 


-4 

V 

V CE (sat)* 

Collector-emitter 

lc 

= -0.5A 

l B = -0.05A 


-0.5 

V 

saturation voltage 

'c 

= -1.5A 

l B = -0.1 5A 

- 

0.75 

V 



lc 

= -2.5A 

l B = -0.25A 


-1.3 

V 

V BE (sat)* 

Base-emitter 

H 

= -0.5A 

l B = -0.05A 


-1 

V 

saturation voltage 

H 

= -1.5A 

l B = -0.1 5A 


-1.4 

V 



H 

= -2.5A 

l B = -0.25A 


-2 

V 

h FE* 

DC current gain 

lc 

= -0.5A 

> 

i 

II 

LU 

O 

> 






for 2N3867 


50 


— 



for 2N3868 and 2N6303 

35 


— 



In 

= -1.5A 

> 

CM 

i 

II 

LU 

O 

> 






for 2N3867 

40 

200 

— 



for 2N3868 and 2N6303 

30 

150 

— 



*c 

= -2.5A 

> 

CO 

1 

II 

LU 

o 

> 






for 2N3867 


25 


— 



for 2N3868 and 2N6303 

20 


— 



In 

= -3A 

V CE = -5V 






for 2N3867 

20 


— 
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ELECTRICAL CHARACTERISTICS (continued) 


2N 3867 
2N 3888 
2N 6383 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition frequency 

l c = -0.1 A V CE = -5V 

60 

MHz 

C CB o Collector-base 

capacitance 

> 

o 

T — 

1 

II 

CQ 

O 

> 

N 

X 

o d 

II II 

120 

PF 

t on Turn-on time 

l c = -1.5 A V cc = -30 V 

I B1 = -0.1 5A 

100 


t s Storage time 

l c =-1.5A V cc = -30V 

1 B1 = "Ib2 = '0-1 5A 

325 

ns 

t f Fall time 

75 

ns 


* Pulsed: pulse duration = 300 (xs, duty cycle = 1 .5% 


Safe operating areas 



1 10 -v CE (V) 


591 










592 














EPITAXIAL PLANAR NPN 


HIGH SPEED POWER TRANSISTORS 

The 2N4150 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case, 
with very low saturation voltage and high gain, particularly intended as driver 
in power switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

100 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

70 

V 

Vebo 

Emitter-base voltage (l c = 0) 

5 

V 

IcM 

Collector peak current 

10 

A 

Ptot 

Total power dissipation at T case ^ 100°C 

5 

W 


T amb ^ 25°C 

1.5 

W 

T"stg 

Storage temperature 

-65 to 200 

°C 

Tj 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 





THERMAL DATA 


2N4150 


Rthj-case Thermal resistance junction-case max 20 °C/W 

Rthj-amb Thermal resistance junction-ambient max 117 °C/W 


ELECTRICAL CHARACTERISTICS (at T case =25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Icbo Collector cutoff 

V CB = 80V 

0.1 

fJL A 

current (l E = 0) 




Icev Collector cutoff 

V CE = 100V 

10 

fJL A 

current (V EB = 0,5V) 

T case = 150 °C 




V CE = 80V 

100 

fiA 

Iceo Collector cutoff 

V CE = 60V 

10 

liA 

current (l B = 0) 




l EB0 Emitter cutoff 

V E b = 6 V 

0.1 

fjiA 

current (l c = 0) 




Vceo (sus)*Collector-emitter 

l c = 100mA 

70 


sustaining voltage 




(Ib = 0) 




Vqe (sat)* Collector-emitter 

| c = 5A l B = 0.5A 

0.6 

V 

saturation voltage 

l c = 10A l B = 1A 

2.5 

V 

V BE (sat)* Base-emitter 

| c = 5A I b = 0.5A 

1.5 

V 

saturation voltage 

l c = 10A l B = 1A 

2.5 

V 

h FE * DC current gain 

o 

II 

> 

< 

0 
m 

II 

01 
< 

50 120 

— 


| c = 5A V CE = 5V 

40 

— 


l c = 10A V ce = 5V 

10 

— 


Tease = -55 °C 




O 

II 

cn 

> 

< 

0 
m 

II 

01 
< 

20 

— 
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2N 4150 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

hfe 

Small signal 
current gain 

l c = 50mA 
f = IKHz 

> 

ID 

II 

LU 

O 

> 

40 

160 

— 

ft 

Transition 

frequency 

lc = 0.2A 
f = 10MHz 

V CE = 10V 

15 

75 

MHz 

CcBO 

Collector-base 

capacitance 

l E = 0 
f = 1MHz 

> 

o 

II 

CD 

O 

> 

350 

PF 

t r 

Rise time 



0.5 

fJLS 

td 

Delay time 

l c = 5A 

IbI = — Ib2 = 

> 

o 

CM 

II 

o 

> LO 

d 

50 

ns 

ts 

Storage time 

1.5 

fiS 

tf 

Fall time 



0.5 

flS 


* Pulsed: pulse duration = 300/u.s, duty cycle =s2%. 
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EPITAXIAL PLANAR PNP 


2N 4234 
2N 4235 
2N 4236 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4234, 2N4235 and 2N4236 are silicon epitaxial planar PNP transistors 
in Jedec TO-39 metal case. 

They are intended for use in switching and amplifier applications. 

The complementary NPN types are the 2N4237, 2N4238 and 2N4239 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N4234 

2N4235 

2N4236 

VcBO 

Collector-base voltage (l E = 0) 

-40V 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-40V 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 


— 7V 


lc 

Collector current 


-3A 


Ib 

Base current 


-0.2A 


P tot 

Total power dissipation at T caS e ^25°C 


6W 



T amb ^25°C 


1W 


T s tg 

Storage temperature 

-i 

65 to 200°C 

Tj 

Junction temperature 


200° 



MECHANICAL DATA 


Dimensions in mm 
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2N 4234 
2N 4235 
2N 4236 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

29 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

175 °C/W 


ELECTRICAL CHARACTERISTICS (T cas e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

IcBO 

Collector cutoff 

for 2N4234 

V CE = -40V 

-0.1 

mA 


current (l E = 0) 

for 2N4235 

V CE = -60V 

-0.1 

mA 


for 2N4236 

V CE = -80V 

-0.1 

mA 

IcEV 

Collector cutoff 

for 2N4234 

V CE = -40V 

-0.1 

mA 


current (V B e = 1.5) 

for 2N4235 

V CE = -60V 

-0.1 

mA 


for 2N4236 

Tease* 150 °C 

V CE = -80V 

-0.1 

mA 




for 2N4234 

V CE = -30V 

-1 

mA 



for 2N4235 

V CE = -40V 

-1 

mA 



for 2N4236 

V CE = -60V 

-1 

mA 

•CEO 

Collector cutoff 

for 2N4234 

V CE = -30V 

-1 

mA 


current (l B = 0) 

for 2N4235 

V CE = -40V 

-1 

mA 


for 2N4236 

V CE = -60V 

-1 

mA 

•ebo 

Emitter cutoff 
current (l c = 0) 

< 

03 

m 

II 

•^1 

< 

-0.5 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -100mA 




sustaining voltage 

for 2N4234 


-40 

V 


Ob = 0) 

for 2N4235 


-60 

V 


for 2N4236 


-80 

V 
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2N 4234 
2N 4235 
2N 4236 


ELECTRICAL CHARACTERISTICS (continued) 



Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

VcE (sat)* 

Collector-emitter 
saturation voltage 

l c = -1A 

l B = -100 mA 

-0.6 

V 

VbE (sat)* 

Base-emitter 
saturation voltage 

l c = — 1 A 

l B = -100mA 

-1.5 

V 

Vbe* 

Base-emitter 

voltage 

l c = -0.25A 

V C E = — 1 V 

-1.0 

V 

h FE * 

DC current gain 

l c = -100mA 
l c = -250mA 
l c = -500mA 
l c = -1 A 

V CE = -1V 

Vce = — 1 V 

V C E = —IV 

V CE = -IV 

40 

30 150 

20 

10 

— 

fi 

Transition 

frequency 

l c = -100mA 
f = 1MHz 

v CE = _iov 

3 

MHz 

CcBO 

Collector-base 

capacitance 

Ie = 0 

f = 100KHZ 

V CB = -10V 

100 

PF 

hfe 

Small signal 
current gain 

l c = -50mA 
f = IKHz 

< 

o 

m 

II 

O 

< 

25 

— 


* Pulsed: pulse duration = 300/xs, duty cycle ^2% 
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EPITAXIAL PLANAR NPN 



MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4237, 2N4238 and 2N4239 are silicon epitaxial planar transistors in Jedec 
TO-39 metal case. 

They are intended for use in switching and amplifier applications. 

The complementary PNP types are the 2N4234, 2N4235 and 2N4236 respectively. 


ABSOLUTE* maximum ratings 

2N4237 

2N4238 

2 N 4239 

VcBO 

Collector-base voltage (l E = 0) 

50V 

80V 

100 V 

VcEO 

Collector-emitter voltage (l B = 0) 

40V 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


6V 


lc 

Collector current 


3A 


Ib 

Base current 


0.5A 


P tot 

Total power dissipation at T case ^ 25°C 


6W 


Tstg 

Storage temperature 

-i 

65 to 200 °C 

Tj 

Junction temperature 


200°C 



MECHANICAL DATA Dimensions in mm 
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2N 4237 
2N 4238 
2N 4239 


THERMAL DATA 


Rthj-case Thermal data resistance junction-case 

max 29 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

I C bo Collector cutoff 

for 2N4237 V CB = 50V 

0.1 

mA 

current (l E = 0) 

for 2N4238 V CB = 80V 

0.1 

mA 


for 2N4239 V CB = 100V 

0.1 

mA 

Icev Collector cutoff 

for 2N4237 V CE = 45V 

0.1 

mA 

current 

for 2N4238 V CE = 75V 

0.1 

mA 

(V be = -1.5V) 

for 2N4239 V CE = 90V 

0.1 

mA 


Tease = 1 50 °C 




for 2N4237 V CE = 30V 

1 

mA 


for 2N4238 V CE = 50V 

1 

mA 


for 2N4239 V CE = 70V 

1 

mA 

l CE0 Collector cutoff 

for 2N4237 V CE = 40V 

0.7 

mA 

current (l B = 0) 

for 2N4238 V CE = 60V 

0.7 

mA 


for 2N4239 V CE = 80V 

0.7 

mA 

l EB o Emitter cutoff 

> 

CO 

II 

CD 

HI 

> 

0.5 

mA 

current (l c = 0) 




Vceo ( S us)*Collector-.emitter 

l c = 100mA 



sustaining voltage 

for 2N4237 

40 

V 

(Ib = 0) 

for 2N4238 

60 

V 


for 2N4239 

80 

V 
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2N 4237 
2N 4238 
2N 4239 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

V C e (sat)* Collector-emitter 
saturationvoltage 

l c = 500mA l B = 50mA 
l c =1A l B = 0.1A 

0.3 

0.6 

V 

V 

V B e (sat)* Base-emitter 

saturation voltage 

l c = 1 A l B = 0.1A 

1.5 

V 

V B e* Base-emitter 

voltage 

l c = 250mA V CE =1V 

1 

V 

h FE * DC current gain 

l c = 50mA V CE = IV 
l c = 250mA V CE =1V 
l c = 500mA V CE =1V 
l c = 1A V CE =1V 

30 

30 150 

30 

15 

— 

f T Transition 

frequency 

> 

o 

II 

ID 

O 

> 

< 

E N 
o X 

£ 

2 

MHz 

C C bo Collector-base 

capacitance 

l E = 0 v CB = iov 

f = 100KHZ 

100 

PF 

hf e Small signal 

current gain 

l c = 100mA V CE = 10V 
f = IKHz 

30 

— 


* Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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EPITAXIAL PLANAR NPN 


2N 4195 
2N4896 
2N 4897 


HIGH CURRENT, FAST SWITCHING APPLICATIONS 

The 2N 4895, 2N 4896 and 2N 4897 are silicon expitaxial planar NPN transistors in Jedeo 
TO-39 metal case. 

They are intended for high current, fast switching applications and for power amplifiers. 


ABSOLUTE MAXIMUM RATINGS 

2N4895 

2N4896 

2N4897 

VcBO 

Collector-base voltage (l E = 0) 

120V 

120V 

150V 

V CEO 

Collector-emitter voltage (l B = 0) 

60V 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


6V 


'c 

Collector current 


5A 


^tot 

Total power dissipation at T amb <25°C 


1W 



T case <25°C 


7W 



T case <100°C 


4W 


Tstg 

Storage temperature 

-65 to 200 ° 

C 

V 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 



TO-39 
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DC DC 



THERMAL DATA 


thj-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 


max 25 °C/W 
max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T c 


25°C unless otherwise specified) 



Parameter 


Collector cutoff 
current (V BE = 0) 


Emitter cutoff 
current (l c = 0) 


Collector-emitter 
sustaining voltage 
Ob = 0) 


Collector-emitter 
saturation voltage 


Base-emitter 
saturation voltage 


DC current gain 


Test conditions 


for 2N4895 and 2 
V CE = 120V 
V CE = 60V 
V CE = 60V T case = 
for 2N4897 
V CE = 150V 
V CE = 100 V 


Min. Typ. Max. Unit 



l c = 50 mA 

for 2N4895 and 2N4896 
for 2N4897 


Transition frequency 


for 2N4895 and 2N4897 
for 2N4896 

l C = 2 A V CE = 2 
Tease = "65 C 

for 2N4895 and 2N4897 
for 2N4896 


l c = 0.5A V CE = 5 V 
for 2N4895 and 2N4897 
for 2N4896 


Ufa 


CcBO 

Collector-base 

i E 

= 0 

< 

o 

in 

II 

10 V 



capacitance 

f 

= 1 MHz 


80 

^on 

Turn-on time 

'c 

= 5 A 

II 

o 

o 

> 

20V 

0.35 

(JiS 


'bi 

= 0.5 A 




ts 

Storage time 

'c 

= 5 A 

< 

o 

o 

II 

20V 

0.35 

\xS 

tf 

Fall time 

'bi 

= -l B2 = 

0.5A 


0.3 



Pulsed: pulse duration = 300 \ls, duty cycle = 1 .5% 
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Safe operating areas 


DC current gain 



61 
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EPITAXIAL PLANAR PNP 


2N 4898 
2N 4899 
2N 4900 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4898, 2N4899 and 2N4900 are silicon epitaxial planar PNP transistors 
in Jedec TO-66 metal case. 

They are intended for use in switching and amplifier applications. 

The complementary NPN types are the 2N4910, 2N4911 and 2N4912 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N4898 

2N4899 

2N4900 

VcBO 

Collector-base voltage (l E = 0) 

-40V 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-40V 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 


— 5V 


•c 

Collector current 


-4A 


Ib 

Base current 


-1 A 


P tot 

Total power dissipation at T case ^25°C 

25W 


T"stg 

Storage temperature 

-i 

65 to 200 °C 

Ti 

Junction temperature 


200°C 



MECHANICAL DATA Dimensions in mm 
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2N 4898 
2N 4899 
2N 4900 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 7 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

•CBO 

Collector cutoff 

for 2N4898 

V CB = -40V 

-0.1 



current (l E =0) 

for 2N4899 

V CB = -60V 

-0.1 



for 2N4900 

V CB = -80V 

-0.1 


IcEV 

Collector cutoff 

for 2N4898 

V CE = -40V 

-0.1 

mA 


current (V B e = 1.5V) 

for 2N4899 

V CE = -60V 

-0.1 

mA 



for 2N4900 

T case = 150 °C 

V CE = -80V 

-0.1 

mA 



for 2N4898 

V CE = -40V 

-1 

mA 



for 2N4899 

V CE = -60V 

-1 

mA 



for 2N4900 

V C e = -80V 

-1 

mA 

•cEO 

Collector cutoff 

for 2N4898 

V CE = -20 V 




current (l B = 0) 

for 2N4899 

V CE = -30V 


r;m 


for 2N4900 

V CE = -40V 


2T:®| 

Iebo 

Emitter cutoff 
current (l c = 0) 

V BE = 5.0V 

-1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -0.1A 




sustaining voltage 

for 2N4898 


-40 

V 


Ob = 0) 

for 2N4899 


-60 

V 



for 2N4900 


-80 

V 
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2N 4898 
2N 4899 
2N 4900 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

VcE(sat)* Collector-emitter 
saturation voltage 

l c = — 1 A l B = -0.1A 

-0.6 

V 

Vbe (sat)* Base-em itter 

saturation voltage 

l c = -1A l B = -0.1A 

-1.3 

V 

V B e* Base-emitter 

voltage 

o 

II 

> 

< 

o 

m 

II 

1 

L 

< 

-1.3 

V 

h FE * DC current gain 

l c = -50mA V CE = -1V 
l c = -500mA V CE = -1V 
l c = — 1A V CE = -1V 

40 

20 100 
10 

— 

f T Transition 

frequency 


3 


Ccbo Collector-base 

capacitance 

l E = 0 V CB = -10V 

f = lOOKHz 

100 


h fe Small signal 

current gain 


25 

B 


* Pulsed: pulse duration = 300 ( jl s, duty cycle ^2%. 
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EPITAXIAL PLANAR NPN 


2N 4910 
2N4911 
2N4912 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4910, 2N4911 and 2N4912 are silicon epitaxial planar NPN transistors 
in Jedec TO-66 metal case. 

They are intended for use in switching and amplifier applications. 

The complementary PNP types are the 2N4898, 2N4899 and 2N4900 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N4910 

2N4911 

2N4912 

VcBO 

Collector-base voltage (l E = 0) 

40V 

60V 

80V 

VcEO 

Collector-emitter voltage (l B - 0) 

40V 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


•c 

Collector current 


4A 


•b 

Base current 


1 A 


P tot 

Total power dissipation at T case ^25°C 


25W 


Tstg 

Storage temperature 

-< 

65 to 200 °C 

Tj 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 
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2N 4910 
2N 4911 
2ft! 4912 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 7 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

IcBO 

Collector cutoff 

for 2N4910 

V CB = 40V 


0.1 

mA 


current (l E = 0) 

for 2N4911 

V CB = 60V 


0.1 

mA 


for 2N4912 

V CB = 80V 


0.1 

mA 

IcEV 

Collector cutoff 

for 2N4910 

V CE = 40V 


0.1 

mA 


current 

for 2N4911 

V CE = 60V 


0.1 

mA 


(V B e = -1.5V) 

for 2N4912 

Tease = 1 50 °C 

V CE = 80V 


0.1 

mA 



for 2N4910 

Vqe = 40V 


1 

mA 



for 2N4911 

V CE .= 60V 


1 

mA 



for 2N4912 

V CE = 80V 


1 

mA 

•CEO 

Collector cutoff 

for 2N4910 

V CE = 20V 


0.5 

mA 


current (l B = 0) 

for 2N4911 

V CE = 30V 


0.5 

mA 


for 2N4912 

V CE = 40V 


0.5 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V BE = -5.0V 

1 

mA 

VcEO 

(sus)* Collector-emitter 

l c = 0.1 A 






sustaining voltage 

for 2N4910 


40 


V 


(Ib = 0) 

for 2N4911 


60 


V 


for 2N4912 


80 


V 
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2N 4910 

2N4911 
2N 4912 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

VcE (sat)* 

Collector-emitter 
saturation voltage 

lc= 1A 

l B = 0.1 A 

0.6 

V 

Vbe (sat)* 

Base-emitter 
saturation voltage 

lc= 1A 

l B = 0.1 A 

1.3 

V 

Vbe* 

Base-emitter 

voltage 

mm 

V CE = IV 

1.3 

V 

h F E* 

DC current gain 

bbC 1 . 


40 

20 100 
10 

1 

f T 

Transition 

frequency 

I c = 250mA 
f = 1MHz 

< 

' O 

m 

II 

O 

< 

3 

MHz 

CcBO 

Collector-base 

capacitance 

l E = 0 

f = lOOKHz 

V CB = 10V 

100 

1 

hfe 

Small signal 
current gain 

l c = 250mA 
f = IKHz 

V CE = 10V 

25 

B 


* Pulsed: pulse' duration = 300^s, duty cycle ^2%. 
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2N 5038 
2N 5039 
2N 849G 


MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT POWER SWITCH 

The 2N 5038, 2N 5039 and 2N 6496 are silicon planar multiepitaxial NPN transistors in 
Jedec TO-3 metal case. 

They are especially intended for high current and fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 

2N5038 

2N5039 

2N6496 

VcBO 

Collector-base voltage (l E = 0) 

150 V 

120V 

150V 

VcEX 

Collector-emitter voltage (V BE = -1 .5V, R BE = 1 0Ofi) 

150V 

120V 

150V 

VcER 

Collector-emitter voltage (R BE < 50 £2) 

110V 

95V 

130V 

VcEO 

Collector-emitter voltage (l B = 0) 

90V 

75V 

110V 

V EBO 

Emitter-base voltage (l c = 0) 

7V 

7V 

7V 

^C 

Collector current 

20A 

20A 

15A 

^CM 

Collector peak current 

30A 

30A 

— 

^B 

Base current 


5A 


Ptot 

Total power dissipation at T case < 25 °C 


140W 


"^stg 

Storage temperature 

[ -65 to 200 c 

C 

T l 

Junction temperature 


200 °C 



MECHANICAL DATA Dimensions in mrri 
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THERMAL DATA 


Rthj-case Thermal resistance junction-case 


max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. Max. Unit 


Collector cutoff 

for 2N5038 



current (V BE = -1 .5 V) 

V CE = 140 V 

50 

mA 


V CE = 100V T caS e = 1 50°C 

10 

mA 


for 2N5039 




V CE = 110V 

50 

mA 


V CE = 85 V T case = 1 50°C 

10 

mA 


for 2N6496 




V CE = 130V 

20 

mA 


Vrc = 130V =150°C 

25 

mA 


l CE0 Collector cutoff 

current (l B = 0) 

for 2N5038 

■ V CE = 70V 

for 2N5039 

V CE = 55 V 

20 

20 

mA 

mA 

l EB o Emitter cutoff 

V EB = 7 V 

50 

mA 

current (l c = 0) 

V EB = 5 V 




for 2N5038 

5 

mA 


for 2N5039 

15 

mA 

V C ex(sus)* Collector-emitter 

l c = 200 mA 



sustaining voltage 

for 2N5038 

150 

V 

(V be =-1.5V, 

for 2N5039 

120 

V 

R be = 1 0012) 

for 2N6496 

150 

V 

V CE r(sus)* Collector-emitter 

l c = 200mA 



sustaining voltage 

for 2N5038 

110 

V 

( r be = 50 Q) 

for 2N5039 

95 

V 


for 2N6496 

130 

V 
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2N 5038 
2N 5039 
2N 0490 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

\/ * 
V CE (sat) 

Collector-emitter 

for 2N5038 






saturation voltage 

l C = 12 A 

^B — 

1.2 A 


1 

V 



l c = 20 A 

for 2N5039 

^B = 

5 A 


2.5 

V 



l c = 10 A 

!b = 

1 A 


1 

V 



l c = 20 A 

for 2N6496 

'b = 

5 A 


2.5 

V 



l c = 8 A 

*B = 

0.8 A 


1 

V 

w * 

v BE (sat) 

Base-emitter 

for 2N5038 and 2N5039 




saturation voltage 

l c = 20 A 

for 2N6496 

Ib — 

5 A 


3.3 

V 




l c = 8 A 

^B “ 

0.8 A 


2 

V 

< 

CD 

m 

* 

Base-emitter voltage 

for 2N5038 







l c = 12 A 

for 2N5039 

II 

HI 

o 

> 

5 V 


1.8 

V 




l c = 1 0 A 
for 2N6496 

II 

LU 

o 

> 

5 V 


1.8 

V 


. 

l C = 8 A 

< 

o 

m 

II 

2 V 


1.6 

V 

h FE * 

DC current gain 

for 2N5038 

l c = 2 A 

v CE = 

5 V 

50 

250 




l C = 12 A 

for 2N5039 

v CE = 

5 V 

20 

100 

— 



l C = 2 A 

V C E = 

5 V 

30 

250 

— 



l c = 10 A 

for 2N6496 

V C E = 

5 V 

20 

100 

— 



l C = 8 A 

< 

o 

m 

II 

2 V 

12 

100 

— 

fye 

Small signal 

l C = 2 A 

II 

UJ 

o 

> 

10 V 





current gain 

f = 5 MHz 



12 


— 

^CBO 

Collector-base 

| E = 0 

< 

o 

CD 

II 

10 V 




capacitance 

f = 1 MHz 



300 

pF 

tr 

Rise time 

for 2N5038 

l C = 12 A 

^CC — 

30 V 


0.5 

(JlS 



1 1 

1.2 A 







■bI 'B2 “ 

for 2N5039 






ts 

Storage time 

l c = 10 A 

V CC = 

30 V 


1.5 

(JLS 



'B1 = _ 'b2 = 

for 2N6496 

1 A 







^cc = 

30 V 




l C = 8 A 

tf 

Fall time 

IbI = - 'b2 — 

0.8 A 



0.5 

[xS 
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2N 5038 
211 5039 
2NG496 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 



l s/b ** Second breakdown 

V CE = 28 V 

5 

A 

collector current 

V CE = 45 V 

0.9 

A 

E s/b Second breakdown 

V BE = -4 V R be = 20 



energy 

L = 180 |iH 




for 2N5038 

13 

mJ 


for 2N5039 

13 

mO 


for 2N6496 

5.7 

mj 


* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 


Safe operating areas 
(for 2N5038 and 2N5039) 



10 2 v CE (v) 
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1 


10 




















2N 5038 
2N 5039 
2N 0490 


Safe operating areas 
(for 2N6496) 



1 10 10 2 v CE (V) 


DC current gain 



2 469 2 468 2 468 


10- 1 1 10 I c (A) 


Collector-emitter saturation voltage 
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EPITAXIAL PLANAR PNP 


2N 5151 
2N 5153 


HIGH SPEED MEDIUM VOLTAGE SWITCHES 

The 2N5151 and 2N5153 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case intended for use in switching applications. 

The complementary NPN types are the 2N5152 and 2N5154 respectively. 


ABSOLUTE MAXIMUM RATINGS 


I 2N5151 I 2N5153 


V C bo Collector-base voltage (l E = 0) 

-100V 

Vceo Collector-emitter voltage (l B = 0) 

-80V 

Vebo Emitter-base voltage (l c = 0) 

-5.5V 

l c Collector current 

-5A 

Icm Collector peak current 

-10A 

l B Base current 

-2.5A 

P to t Total power dissipation at T case ^ 50°C 

10W 

T case 00 °C 

6.7W 

Tamb ^ 25 C 

1W 

T stg Storage temperature 

-65 to 200°C 

Tj Junction temperature 

200°C 

MECHANICAL DATA 

Dimensions in mm 


Collector connected to case 





m-m 







2N 5151 
2N 5153 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 15 °C/W 

Rthj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

V CE = -60V 


-1 

fJL A 

current (V B e = 0) 

V CE = -100V 


-1 

mA 

Icev Collector cutoff 

current (V B e = 2V) 

V CE = -60V 

Tease =1 50 °C 


-500 

fxA 

I C eo Collector cutoff 

V CE = -40V 


-50 

/jlA 

current (l B = 0) 




l EB0 Emitter cutoff 

> 

I 

II 
m 

LU 

> 


-1 

/jlA 

current (l c = 0) 

V EB = -5.5V 


-1 

mA 

Vceo (sus)*Collector-emitter 

l c = -100mA 


-80 

V 

sustaining voltage 

(Ib = 0) 





V ce (sat)* Collector-emitter 

l c = -2.5A 

l B = -250mA 

-0.75 

V 

saturation voltage 

lc = — 5A 

l B = — 500mA 

-1.5 

V 

V B e (sat)* Base-emitter 

l c = -2.5A 

l B = -250mA 

-1.45 

V 

saturation voltage 

lc = -5A 

l B = -500mA 

-2.2 

V 

V BE * Base-emitter 

l c = -2.5A 

> 

LO 

1 

II 

LU 

O 

> 

-1.45 

V 

voltage 





h FE * DC current gain 

for 2N5151 




l c = -50mA 

V CE = — 5V 

20 

— 


l c = -2.5A 

V CE = — 5V 

30 90 

— 


l c = -5A 

Tease = -55 °C 

V CE = -5V 

20 

— 


l c = -2.5A 

for 2N5153 

V CE = — 5V 

15 

— 


l c = -50mA 

V CE = -5V 

50 

— 


l c = -2.5A 

V CE = -5V 

70 200 

— 


l c = -5A 

Tease = -55 °C 

V CE = -5V 

40 

— ■ 


l c = -2.5A 

< 

O 

m 

II 

1 

cn 

< 

35 

— 
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2N 5151 
2N 5153 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

CcBO 

Collector-base 

l E = o 

V CB = -10V 



250 

PF 


capacitance 

f = 1MHz 






hfe 

Small signal 

o 

II 

1 

o 

> 

< 

O 

m 

II 

1 

CJi 

< 






current gain 

f = IKHz 

for 2N5151 


20 



_ 



for 2N5153 


50 



— 



l c = -0.5A 
f = 20MHz 

for 2N5151 

< 

o 

m 

II 

1 

CJI 

< 

3 






for 2N5153 


3.5 



— 

ton 

Turn-on time 

l c = -5A 

V cc =-30V 

l B i = -0.5A 

0.5 

jLtS 

toff 

Turn-off time 

lc = — 5A Ibi 
V cc =-30V 

= -l B 2 =-0.5A 

1.3 

/xS 


* Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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EPITAXIAL PLANAR NPN 


2N 5152 
2N 5154 


HIGH SPEED MEDIUM VOLTAGE SWITCHES 

The 2N5152 and 2N5154 are silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case intended for use in switching applications. 

The complementary PNP types are the 2N5151 and 2N5153 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N5152 2N5154 

VcBO 

Collector-base voltage (l E = 0) 


100 V 

VcEO 

Collector-emitter voltage (l B = 0) 


80V 

Vebo 

Emitter-base voltage (l c = 0) 


6V 

lc 

Collector current 


2A 

•cm 

Collector peak current 


10A 

•b 

Base current 


1 A 

P tot 

Total power dissipation at T case ^ 

50°C 

10W 


T case *Sl00°C 

6.7W 


Tamb ^ 

25 °C 

1W 

Tstg 

Storage temperature 


-65 to 200 °C 

Tj 

Junction temperature 


200 °C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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THERMAL DATA 


2N 5152 
2N 5154 


Rthj-case Thermal resistance junction-case max 15 °C/W 

Rthj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Ices Collector cutoff 

V CE = 60V 



1 

fJL A 

current (V B e = 0) 

V CE =100V 



1 

mA 

Icev Collector cutoff 

V CE =60V 



500 

/aA 

current (V B e = -2V) 

T case = ”1 60 °C 




I C eo Collector cutoff 

V CE = 40V 



50 

fJL A 

current (l B = 0) 






l EB0 Emitter cutoff 

V EB = 5V 



1 

fju A 

current (l c = 0) 

V EB = 6 V 



1 

mA 

Vqeo (sus)*Collector-emitter 

l c = 100mA 


80 


V 

sustaining voltage 
(| B = 0) 






Vqe (sat)* Collector-emitter 

l c = 2.5A 

l B = 250mA 


0.75 

V 

saturation voltage 

lc= 5A 

l B = 500mA 


1.5 

V 

Vbe (sat)* Base-emitter 

lc = 2.5A 

l B = 250mA 


1.45 

V 

saturation voltage 

lc = 5A 

l B = 500mA 


2.2 

V 

V BE * Base-emitter 

l c = 2.5A 

> 

LO 

II 

III 
o 

> 


1.45 

V 

voltage 






h FE * DC current gain 

for 2N5152 

l c = 50mA 

V CE = 5V 

20 




lc = 2.5A 

V CE = 5V 

30 

90 

— 


i c = 5A 

Tease = — 65 C 

V CE = 5V 

20 


— 


l c = 2.5A 
for 2N5154 

< 

O 

m 

II 

cn 

< 

15 


— 


l c = 50mA 

V CE = 5V 

50 


— 


lc = 2.5A 

V CE = 5V 

70 

200 

— 


l c = 5A 

Tease = “55 °C 

V CE = 5 V 

40 


— 


lc = 2.5A 

< 

O 

m 

II 

cn 

< 

35 


— 
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2N 5152 
2N 5154 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ccbo Collector-base 

capacitance 

l E = o v CB = 10V 

f = 1MHz 

250 

pF 

hf e Small signal 

current gain 

l c = 0.1A V ce = 5V 

f = 1 KHz 
for 2N5152 
for 2N5154 

l c = 0.5A V CE = 5V 

f = 20MHz 
for 2N5152 
for 2N5154 

20 

50 

3 

3.5 

— 

t on Turn on time 

lc = 5A Ibi = 0.5A 

V cc = 30V 

0.5 

fJL S 

t 0 ff Turn off time 

lc = 5A Ibi = — Ib2 = 0.5A 
V cc = 30V 

1.3 

fJu S. 


* Pulsed: pulse duration = 300/us, duty cycle ^2%. 
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EPITAXIAL-BASE NPN 


2N 5190 
2N 5191 
2N 5192 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 51 90, 2N 51 91 , 2N 51 92 are silicon epitaxial-base NPN power transistors in Jedec 
TO-126 plastic package, intended for use in medium power linear and switching 
applications. 

The complementary PNP types are the 2N 5193, 2N 5194 and 2N 5195 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N5190 

2N5191 

2N5192 

VcBO 

Collector-base voltage (l E = 0) 

40V 

60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 

40V 1 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


*c 

Collector current 


4A 


*CM 

Collector peak current (t < 10 ms) 


7A 


Jb 

Base current 


1 A 


Ptot 

Total power dissipation at T case < 25°C 


40W 


T"stg 

Storage temperature 

-65 to 1 50°C 

T i 

Junction temperature 


1 50°C 



MECHANICAL DATA 


Dimensions in mm 
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THERMAL DATA 

R thj-case Thermal resistance junction-case max 3.12 °C/W 

R thj-amb Thermal resistance junction-ambient max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 



* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 




























Safe operating areas 
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1 



H 


— 

- 

mS 

J llOms 




1 

hi 

\\wm 


1 10 V CE (V) 


Collector-emitter saturation voltage 

G-2442 


DC current gain 



Base-emitter saturation voltage 

G-2737 


cjicjicji 
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EPITAXIAL-BASE PNP 


21 

21 

21 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 51 93, 2N 51 94, 2N 51 95 are silicon epitaxial-base PNP power transistors in Jedec 
TO-126 plastic package, intended for use in medium power linear and switching 
applications. 

The complementary NPN types are the 2N 5190, 2N 5191, 2N 5192 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N5193 2N5194 2N5195 

VcBO 

Collector-base voltage (l E = 0) 

-40V -60V -80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-40V -60V -80V 

Vebo 

Emitter-base voltage (l c = 0) 

-5V 

l c 

Collector current 

-4A 

*CM 

Collector peak current (t ^ 10 ms) 

-7A 

^B 

Base current 

-1 A 

Ptot 

Total power dissipation at T case < 25°C 

40W 

^"stg 

Storage temperature 

-65 to 1 50°C 

T i 

Junction temperature 

1 50°C 


MECHANICAL DATA Dimensions in mm 



629 


6/77 






2N 5193 
2N 5194 
2N5195 


THERMAL DATA 


R thj-case Thermal resistance junction-case max 3.12 °C/W 

R th j-amb Thermal resistance junction-ambient max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 



Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

'CBO 

Collector cutoff 

for 2N5193 

V CB = -40V 


-100 

(iA 

current (l E = 0) 

for 2N5194 

V CB = -60V 


-100 

(iA 



for 2N5195 

V CB = -80V 


-100 

|jiA 

*CEX 

Collector cutoff 

for 2N5193 

V CE = -40V 


-100 

|iA 

current (V EB = 1.5) 

for 2N5194 

V CE = -60V 


-100 

[xA 


for 2N5195 

Tease = 125°C 

V CE = -80V 


-1 00 

(xA 




for 2N5193 

V rp = -40V 


-2 

mA 



for 2N5194 

V CE = -60V 


-2 

mA 



for 2N5195 

V CE = -80V 


-2 

mA 

*CEO 

Collector cutoff 

for 2N5193 

V CE = -40V 


-1 


current (l B = 0) 

for 2N5194 

V CE = -60V 


-1 



for 2N5195 

V CE = -80V 


-1 


'ebo 

Emitter cutoff 
current (l c = 0) 

V eb =-5V 

-1 

mA 

\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

l c = -100mA 

for 2N5193 

-40 


V 


(l B = 0) 


for 2N5194 

-60 


V 



for 2N5195 

-80 


V 

V CE (sat) 

Collector-emitter 

l c = -1.5A 

l B = -0.1 5A 


-0.6 

V 

saturation voltage 

l c = -4 A 

l B = -1 A 


-1.2 

V 

< 

CD 

m 

* 

Base-emitter voltage 

irara 

> 

CvJ 

i 

II 

HI 

O 

> 

-1.2 

V 


DC current gain 

l c = -1.5A 

V CE = -2V 

for 2N5193 

25 

100 





for 2N5194 

25 

100 

— 




for 2N5195 

20 

80 

— 



o 

II 

■ 

> 

V CE = -2V 

for 2N5193 

10 






for 2N5194 

10 


— 




for 2N5195 

7 


— 

h 

Transition frequency 

rasra 

< 

o 

m 

II 

1 

L. 

o 

< 

2 

UUg 


* Pulsed: pulse duration - 300 jis, duty cycle = 1 .5% 
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EPITAXIAL PLANAR NPN 


2N 5336 
2N 5337 
2N 5338 
2N 5339 


HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5336, 2N 5337, 2N 5338 and 2N 5339 are silicon epitaxial planar NPN transistors 
in Jedec TO-39 metal case. 

They are intended for high current switching applications up to 5A. 


ABSOLUTE MAXIMUM RATINGS 

2N5336 

2N5337 

2N5338 

2N5339 

VcBO 

Collector-base voltage (l E = 0) 

80V 

100V 

VcEO 

Collector-emitter voltage (l B = 0) 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 

6V 

*c 

Collector current 

5A 

^CM 

Collector peak current 

7A 

*B 

Base current 

1 A 

Ptot 

Total power dissipation at T amb <25°C 

1W 


T case <25°C 

6W 

T"stg 

Storage temperature 

-65 to 200 °C 

T i 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 
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2N 5336 
2N 5337 
2N 5338 
2N 5339 


THERMAL DATA 


R th j_case Thermal resistance junction-case max 29.2 °C/W 

Rthj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•cBO 

Collector cutoff 

for 2N5336 and 2N5337 




current (l E = 0) 

V CB = 80 V 

for 2N5338 and 2N5339 


10 

(jiA 




V CB = 100 V 


10 

[xA 

^CEO 

Collector cutoff 

for 2N5336 and 2N5337 




current (l B = 0) 

V CE = 75 V 


100 

jxA 



for 2N5338 and 2N5339 

V CE = 90 V 


100 

[xA 

*CEX 

Collector cutoff 

for 2N5336 and 2N5337 




current (V BE = -1 .5 V) 

V CE = 75 V 


10 

jxA 



V CE = 75 V T case = 1 50°C 


1 

mA 



for 2N5338 and 2N5339 

V CE = 90 V 


10 

|xA 



V ce = 90V T case = 150°C 


1 

mA 

^CEO (sus)* 

Collector-emitter 

l c = 50 mA 




sustaining voltage 

for 2N5336 and 2N5337 

80 


V 


0e = 0) 

for 2N5338 and 2N5339 

100 


V 

V CE (sat) 

Collector-emitter 

l c = 2 A l B =0.2 A 


0.7 

V 

saturation voltage 

l c = 5 A l B = 0.5 A 


1.2 

V 

v BE (sat) 

Base-emitter 

l c = 2 A l B = 0.2 A 


1.2 

V 

saturation voltage 

l c = 5 A l B = 0.5 A 


1.8 

V 

h FE* 

DC current gain 

l c = 0.5 A V CE = 2 V 

for 2N5336 and 2N5338 

30 





for 2N5337 and 2N5339 

60 


— 



l c = 2 A V CE = 2 V 

for 2N5336 and 2N5338 

30 

120 




for 2N5337 and 2N5339 

60 

240 

— 



l c = 5 A V CE = 2 V 

for 2N5336 and 2N5338 

20 





for 2N5337 and 2N5339 

40 


— 


634 
















2N 5336 
2N 5337 
2N 5338 
2N 5339 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition frequency 

l c = 0.5A V CE = 10 V 

30 

MHz 

C CB0 Collector-base 

capacitance 

v CB = 10V l E = 0 

f = 0.1 MHz 

250 

PF 

t on Turn-on time 

l c =2A V cc = 40V 

>B1 = °- 2 A 

200 

ns 

t s Storage time 

l c = 2 A V oc = 40V 

<B1 = -l B 2 = 0.2 A 

2 

FS 

t f Fall time 

200 

ns 


* Pulsed: pulse duration = 300 ^s, duty cycle = 1.5% 


Safe operating areas 



1 10 10 2 v CE (v) 
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Saturated switching characteristics 


2N 5336 
2N 5337 
2N 5338 
2N 5339 


Power rating chart 




Switching time test circuit 


-11.6V *40V 
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2N 5415 
2N 5416 


EPITAXIAL PLANAR PNP 


HIGH VOLTAGE TRANSISTORS 

The 2N5415, 2N5416 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu- 
larly suited as drivers in high-voltage low current inverters, switching and series re- 
gulators. 


ABSOLUTE MAXIMUM RATINGS 

2N5415 

2N5416 

V CBO 

Collector-base voltage ( 1 E = 0) 

-200V 

-350V 

^CEO 

Collector-emitter voltage ( 1 B = 0) 

-200V 

-300V 

V EBO 

Emitter-base voltage ( 1 c = 0) 

-4V 

-6V 


Collector current 

-1 A 

*B 

Base current 

-0.5A 

Pto. 

Total power dissipation at T case <25°C 

10W 


T amb^50°C 

1W 

^"stg 

Storage temperature 

-65 to 200°C 

T i 

Junction temperature 

200°C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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THERMAL DATA 


2N 5415 
2N 5416 


R thj-case Thermal resistance junction-case max 17.5 °C/W 

R th j-amb Thermal resistance junction-ambient max 150 °C/W 


ELECTRICAL CHARACTERISTICS (T case= 25°C unless otherwise specified) 


Parameter 

Test conditions 



l CB0 Collector cutoff 

current ( 1 E = 0) 

for 2N5415 V C ^=-175V 
for 2N5416 V CB =-280V 

-50 

-50 

nA 

HA 

l CE0 Collector cutoff 

current (1 B = 0) 

V ce =-150V 

-50 

HA 

l EB0 Emitter cutoff 

current (l c = 0) 

for 2N5415 V EB =-4V 
for 2N5416 V EB =-6V 

-20 

-20 


v cEO(susi*Collector-emitter 

( ’ sustaining voltage 

Cb=0) 

1 c =-10mA 

for 2N5415 
for 2N5416 

-200 

-300 

I 

V CER * Collector-emitter 

sustaining voltage 
(R BE =50Q) 

1 c =-50mA 
for 2N5416 

-350 

■ 

V CE(sat) * Collector-emitter 
saturation voltage 

1 c =-50mA 1 B =-5mA 

-2.5 

V 

V BE * Base-emitter 

voltage 

l c =-50mA V CE =-10V 

-1.5 
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ELECTRICAL CHARACTERISTICS (continued) 



Safe operating areas 


G-4026 


DC current gain 


G- 4027 









2N 5415 
2N 5416 


Collector-emitter saturation voltage Base-emitter voltage 




EPITAXIAL PLANAR NPN 


2N 5427 
2N 5428 
2N 5429 
2N 5430 


MEDIUM POWER APPLICATIONS 

The 2N5427, 2N5428, 2N5429 and 2N5430 are silicon epitaxial planar NPN 
transistors in Jedec TO-66 metal case. 

They are intended for use in switching and wide band amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 

2N5427 

2N5428 

2N5429 

2N5430 

VcBO 

Collector-base voltage (l E = 0) 

80V 

100 V 

VcEO 

Collector-emitter voltage (l B = 0) 

80V 

100V 

Vebo 

Emitter-base voltage (l c = 0) 

6V 

•c 

Collector current 

7A 

Ib 

Base current 

1A 

P tot 

Total power dissipation at T caS e ^ 25°C 

40W 

T"stg 

Storage temperature 

-65 to 200 °C 

Tj 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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2N 5427 
2N 5428 
2N 5429 
2N 5430 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 4.37 °C/W 


ELECTRICAL CHARACTERISTICS (T ca se = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Icbo Collector cutoff 

for 2N5427 and 2N5428 



current (l E = 0) 

V CB = 80V 

10 

fJL A 


for 2N5429 and 2N5430 




V CB = 100V 

10 

juA 

Icev Collector cutoff 

for 2N5427 and 2N5428 



current 

V CE = 75V 

10 

/x A 

(V be = -1,5V) 

for 2N5429and 2N5430 




V CE = 90V 

10 

fx A 


Tease = 1 50 °C 




for 2N5427 and 2N5428 




V CE = 75V 

1 

mA 


for 2N5429 and 2N5430 




V CE = 90V 

1 

mA 

Iceo Collector cutoff 

for 2N5427 and 2N5428 



current (l B = 0) 

V CE = 75V 

100 

/xA 


for 2N5429 and 2N5430 




V CE = 90V 

100 


Iebo Emitter cutoff 

> 

CD 

II 

CO 

LU 

> 

100 

/x A 

current (l c = 0) 




Vceo (sus)*Collector-emitter 

l c = 50mA 



sustaining voltage 

for 2N5427 and 2N5428 

80 

V 

Ob = 0) 

for 2N5429 and 2N5430 

100 

V 

VcE(sat)* Collector-emitter 

l c = 2A l B = 0.2A 

0J 

V 

saturation voltage 

| c = 7A l B = OTA 

1.2 

V 

VBE(sat)* Base-emitter 

| c = 2A l B = 0.2A 

1.2 

V 

saturation voltage 

| c = 7A l B = OJA 

2 

V 
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2N 5427 
2N 5428 
2N 5429 
2N 5430 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 



h FE * DC current gain 

l c = 500mA V CE = 2V 

for 2N5427 and 2N5429 
for 2N5428 and 2N5430 
l c = 2A V ce = 2V 

for 2N5427 and 2N5429 
for 2N5428 and 2N5430 
lc = 5A V CE = 2 V 

for 2N5427 and 2N5429 
for 2N5428 and 2N5430 

30 

60 

30 120 

60 240 

20 

40 

— 

f T Transition 

frequency 

l c = 500mA V CE = 10V 
f = 10MHz 

30 

MHz 

C C bo Collector-base 

capacitance 

V CB =10V l E = 0 
f = 100KHZ 

250 

PF 

t d Delay time 

<o 

O II 

II l\3 

4^> 

O 

< 

oT 

II 

O 

k> 

> 

100 

100 

ns 

ns 

t r Rise time 

t s Storage time 

lc = 2A Ibi = — Ib2 = 0.2A 

V cc = 40V 

2 

200 

/jlS 

ns 

t f Fall time 


* Pulsed: pulse duration = 300^s, duty cycle =£2%. 
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MULTI EPITAXIAL PLANAR NPN 


2N5671 

2N5672 


HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5671 and 2N 5672 are silicon multiepitaxial planar NPN transistors in Jedec TO-3 
metal case. 

They are especially intended for high current, fast switching industrial applications. 


ABSOLUTE MAXIMUM RATINGS 

2N5671 

2N5672 

^CBO 

Collector-base voltage (l E = 0) 

120V 

150V 

^CEX 

Collector-emitter voltage (V BE = -1.5 V, R BE = 50 £2) 

120V 

150V 

VcER 

Collector-emitter voltage (R BE < 50 Q) 

110V 

140 V 

^CEO 

Collector-emitter voltage (Ib = °) 

90V 

120V 

^EBO 

Emitter-base voltage (l c = 0) 

7V 

•c 

Collector current 

30A 


Base current 

1 0A 

Ptot 

Total power dissipation at T case < 25 °C 

1 40W 

"l"stg 

Storage temperature 

-65 to 200 °C 

T i 

Junction temperature 

200 °C 


MECHANICAL DATA Dimensions in mm 
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2H 5671 
2N 5672 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CEV 

Collector cutoff 

for 2N5671 

v CE = 110 V 


12 

mA 

current (V BE = -1.5 V) 

for 2N5672 

V CE = 135 V 


10 

mA 


< 

o 

m 

= 100V 

T C ase = 1 50°C 

for 2N5671 


15 

mA 






for 2N5672 


10 

mA 

'CEO 

Collector cutoff 
current (l B = 0) 

< 

o 

m 

= 80 V 


10 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

v EB 

= 7 V 


10 


^CEX (sus)* 

Collector-emitter 
sustaining voltage 

*C 

= 200 mA 

for 2N5671 

120 


V 


(V BE =-1.5V, 

R be = 5052) 



for 2N5672 

150 


V 

V GER (sus) 

Collector-emitter 
sustaining voltage 

'c 

= 200mA 

for 2N5671 

110 


V 


(R be = 50 52) 



for 2N5672 

140 


V 

v CEO (sus) 

Collector-emitter 
sustainihg voltage 

■c 

= 200mA 

for 2N5671 

90 


V 


(l B = 0) 



for 2N5672 

120 


V 

v CE (sat) 

Collector-emitter 
saturation voltage 

*C 

= 15 A 

l B = 1.2 A 

0.75 

V 

V BE (sat) 

Base-emitter 
saturation voltage 

l c 

= 15 A 

l B = 1.2 A 

1.5 

V 

V BE * 

Base-emitter voltage 

*c 

= 1 5 A 

V ce =5V 

1.6 

V 

h FE * 

DC current gain 

l C 





n 


lc 





B 

fr 

Transition frequency 

^c 

= 2 A 

V CE = 10 V 

50 

MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Collector-base 

capacitance 


Turn-on time 


Ip = 0 


V CB = 10 V 


900 pF 



1 ** 
l s/b 

Second breakdown 

V CE = 24 V 

5.8 

A 

collector current 

V CE = 45 V 

0.9 

A 


^s/b 

Second breakdown 

vj- 

i 

ll 

LLI 

m 

> 


energy 

L = 18( 




















DC current gain 


Collector-emitter saturation voltage 



Base-emitter saturation voltage 


Saturated switching characteristics 




648 



EPITAXIAL PLANAR PNP 


2N 5679 
2N 5680 


PNP SILICON TRANSISTORS 

The 2N5679 and 2N5680 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case intended for use as drivers for high power transistors in general 
purpose, amplifier and switching circuit. 

The complementary NPN types are the 2N5681 and 2N5682 respectively. 


ABSOLUTE MAXIMUM RATINGS 

V C bo Collector-base voltage (l E = 0) 

V C eo Collector-emitter voltage (l B = 0) 

V E bo Emitter-base voltage (l c = 0) 

l c Collector current 

l B Base current 

P to t Total power dissipation at T case ^25°C 

T amb ^25°C 

T stg Storage temperature 

Tj Junction temperature 


2N5679 2N5680 

-100V -120V 

-100V -120V 

-4V 
-1 A 
-0.5A 
10W 
1W 

-65 to 200°C 
200°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 
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2N 5679 
2N 5680 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 17.5 °C/W 

Rthj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

IcBO 

Collector cutoff 

for 2N5679 

V CB = -100V 


-1 

fiA 

current (l E = 0) 

for 2N5680 

V CB = -120V 


-1 

\x A 

ICEV 

Collector cutoff 

for 2N5679 

V CE = -100V 


-1 

fx A 


current 

for 2N5680 

V CE = -120V 


-1 

fx A 


< 

CD 

m 

II 

C£i 

Tease = 150 °C 

for 2N5679 

V CE = -100V 


-1 

mA 



for 2N5680 

V CE = -120V 


-1 

mA 

•CEO 

Collector cutoff 

for 2N5679 

V CE = -70V 


-10 

fx A 


current (l B = 0) 

for 2N5680 

V CE = -80V 


-10 

ix A 

Iebo 

Emitter cutoff 
current (l c = 0) 

> 

1 

II 

m 

LU 

> 

-1 

fx A 

VcEO (sus) 

*Collector-emitter 

l c = -10mA 





sustaining voltage 

for 2N5679 


-100 


V 


(Ib = 0) 

for 2N5680 


-120 


V 

VcE (sat)* 

Collector-emitter 

l c = -250mA 

l B = -25mA 


-0.6 

V 

saturation voltage 

l c = -500mA 

l B = -50mA 


-1 

V 


l c = -1A 

l B = -200mA 


-2 

V 

V BE * 

Base-emitter 

| c = _250mA V CE = -2 V 


-1 

V 


voltage 






h FE * 

DC current gain 

l c = -250mA V CE = -2V 

40 

150 

— 


l c = — 1 A 

V CE = — 2V 

5 


— 

h 

Transition 

l c = -100mA V CE — -10V 

30 


MHz 


frequency 

f = 10MHz 





CcBO 

Collector-base 

l E = o 

V CB = -20V 


50 

PF 


capacitance 

f = 1MHz 





hfe 

Small signal 

l c = -0.2A 

V CE = -1.5V 

40 


— 


current gain 

f = IKHz 






* Pulsed: pulse duration = 300/^s, duty cycle ^2%. 
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EPITAXIAL PLANAR NPN 

2N 5681 
2N 5682 

PRELIMINARY DATA 

GENERAL PURPOSE TRANSISTORS 


The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case intended for use as drivers for high power transistors in general 
purpose amplifier and switching circuits. 

The complementary PNP types are the 2N5679 and 2N5680 respectively. 

ABSOLUTE MAXIMUM RATINGS 

2N5681 2N5682 

Vcbo Collector-base voltage (l E = 0) 

Vceo Collector-emitter voltage (l B = 0) 

V EB o Emitter-base voltage (l c = 0) 

l c Collector current 

l B Base current 

P tot Total power dissipation at T case ^25°C 

T amb ^25°C 

T stg Storage temperature 

Tj Junction temperature 

100V 120V 
100V 120V 

4V 

1 A 

0.5A 

10W 

1W 

-65 to 200°C 
200°C 

MECHANICAL DATA 

Dimensions in mm 

Collector connected to case 



iff 


I :; Ti'--' •. . i 

life f 
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2N 5681 
2N 5682 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 17.5 °C/W 

Rthj-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

IcBO 

Collector cutoff 

for 2N5681 

V CB = 100 V 


1 

fx A 


current (l E = 0) 

for 2N5682 

V CB = 120V 


1 

fx A 

IcEV 

Collector cutoff 

for 2N5681 

V CE = 100V 


1 

/xA 


current 

for 2N5682 

V CE = 120 V 


1 

fxA 


(V be = -1.5V) 

Tease = 150°C 




' 


for 2N5681 

V CE = 100V 


1 

mA 



for 2N5682 

V CE = 120 V 


1 

mA 

IcEO 

Collector cutoff 

for 2N5681 

V CE = 70V 


10 

fx A 


current (l B = 0) 

for 2N5682 

V CE = 80V 


10 

fxA 

Iebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

00 

II 

< 

1 

/xA 

VcEO (sus) 

*Collector-emitter 

l c = 10mA 





sustaining voltage 

for 2N5681 


100 


V 


Ob = 0) 

for 2N5682 


120 


V 

VcE (sat)* 

Collector-emitter 

l c = 250mA 

l B = 25mA 


0.6 

V 

saturation voltage 

l c = 500mA 

l B = 50mA 


1 

V 



lc = 1A 

l B = 200mA 


2 

V 

Vbe* 

Base-emitter 

voltage 

l c = 250mA 

< 

o 

m 

II 

ro 

< 

1 

V 

h FE ‘ 

DC current gain 

l c = 250mA 

V ce = 2V 

40 

150 

— 



l c = 1A 

Vce = 2V 

5 


— 

fr 

Transition 

l c = 100mA 

V CE = 10V 

30 


EBB 


frequency 

f = 10MHz 




■ 

CcBO 

Collector-base 

l E = 0 

Vq B = 20V 


50 

PF 


capacitance 

f = 1MHz 





hfe 

Small signal 

l c = 0.2A 

V CE = 1.5V 

40 


— 


current gain 

f = IKHz 






* Pulsed: pulse duration = 30Ctyxs, duty cycle ^2%. 
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EPITAXIAL-BASE PNP 


2N 5871 
2N 5872 


POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N5871 and 2N5872 are silicon epitaxial-base PNP power transistors in 
Jedec TO-3 metal case, intended for use in linear and switching applications. 
The complementary NPN types are the 2N5873 and 2N5874 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N5871 

2N5872 

VcBO 

Collector-base voltage (l E = 0) 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 

-5V 

lc 

Collector current 

-7A 

IcM 

Collector peak current 

-15A 

Ib 

Base current 

-2A 

P tot 

Total power dissipation at T case ^25°C 

1 15W 

Tstg 

Storage temperature 

-65 to 200 °C 

Tj 

Junction temperature 

200°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 5871 
2N 5872 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction case 


max 


1 .52 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

IcBO 

Collector cutoff 

for 2N5871 

V CB = -60V 

_ 

-0.25 

mA 


current (l E = 0) 

for 2N5872 

V CB = -80V 

- 

-0.25 

mA 

IcEO 

Collector cutoff 

for 2N5871 

V CE = -30V 


-0.5 

mA 


current (l B = 0) 

for 2N5872 

V CE = -40V 


-0.5 

mA 

IcEV 

Collector cutoff 

for 2N5871 

V CE = -60V 

_ 

-0.25 

mA 


current (V BE = 1.5V) 

for 2N5872 

T case = 150°C 

V CE = -80V 

- 

-0.25 

mA 



for 2N5871 

V CE = -60V 


-2 

mA 



for 2N5872 

V CE = -80V 


-2 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

V EB = -5V 

-1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = -100mA 





sustaining voltage 

for 2N5871 


-60 


V 


Ob-.O). 

for 2N5872 


-80 


V 

VcE (sat)* 

Collector-emitter 

lc = -4A 

l B = -0.4 A 


-1 

V 

saturation voltage 

lc = -7A 

l B = -1.75A 


-2 

V 

Vbe (sat)* 

Base-emitter 
saturation voltage 

O 

II 

1 

^1 

> 

l B = -1 .75A 

-2.5 

V 

Vbe* 

Base-emitter 

voltage 

l c = -2. 5 A 

< 

o 

m 

II 

1 

-P^ 

< 

-1.5 

V 

h FE * 

DC current gain 

l c = -0.5 A 

V CE = -4V 

35 


— 



l c = -2.5A 

V CE = -4V 

20 

100 

— 



lc = -7 A 

V CE = -4V 

4 


— 

hfe 

Small signal 

l c = -0.5 A 

> 

1 

II 

LU 

O 

> 





current gain 

f = IKHz 


20 


— 

f T 

Transition 

frequency 

l c = -0.25A 

V CE = -10V 

4 

MHz 


* Pulsed: pulse duration = 300jjls, duty cycle ^2% 

For characteristics curves see the BDW22 series. 
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EPITAXIAL-BASE NPN 


2N 5873 
2N 5874 


POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N5873 and 2N5874 are silicon epitaxial-base NPN power transistors in 
Jedec TO-3 metal case, intended for use in power linear and switching appli- 
cations. 

The complementary PNP types are the 2N5871 and 2N5872 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N5873 

2N5874 

VcBO 

Collector-base voltage (l E = 0) 

60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 

5V 

lc 

Collector current 

7A 

IcM 

Collector peak current 

15A 

Ib 

Base current 

2A 

P tot 

Total power dissipation at T case ^25°C 

1 15W 

Tstg 

Storage temperature 

-65 to 200°C 

Tj 

Junction temperature 

200°C 
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2N 5873 
2N 5874 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


1.52 °G/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

IcBO 

Collector cutoff 

for 2N5873 

V CB = 60V 


0.25 

mA 


current (l E = 0) 

for 2N5874 

V CB = 80V 


0.25 

mA 

IcEO 

Collector cutoff 

for 2N5873 

V CE = 30V 


0.5 

mA 


current (l B = 0) 

for 2N5874 

V CE = 40V 


0.5 

mA 

IcEV 

Collector cutoff 

for 2N5873 

V CE = 60V 


0.25 

mA 


current 

for 2N5874 

V CE = 80V 


0.25 

mA 


(V BE = — 1.5V) 

Tease = 1 50 °C 

for 2N5873 

V CE = 60V 


2 

mA 



for 2N 5874 

V CE = 80V 


2 

mA 

IeBO 

Emitter cutoff 
current (l c = 0) 

> 

LO 

II 

m. 

LU 

> 

1 

mA 

VcEO (sus) 

*Collector-emitter 

l c = 100mA 





sustaining voltage 

for 2N5873 


60 


V 


(Ib = 0) 

for 2N5874 


80 


V 

VcE (sat)* 

Collector-emitter 

I c = 4A 

l B = 0.4A 


1 

V 

saturation voltage 

lc = 7 A 

l B = 1.75A 


2 

V 

Vbe* 

Base-emitter 

voltage 

l c = 2.5A 

< 

o 

m 

II 

4^ 

< 

1.5 

V 

V BE (sat)* 

Base-emitter 
saturation voltage 

< 

II 

_o 

l B = 1-75A 

2.5 

V 

h FE * 

DC current gain 

l c = 0.5A 

V C e = 4V 



H 



l c = 2.5A 

V CE = 4V 






lc = 7 A 

V CE = 4V 




hfe 

Small signal 

l c = 0.5A 

> 

II 

UJ 

O 

> 



■ 


current gain 

f = IKHz 


20 



fl 

Transition 

frequency 

l c = 0.25A 

< 

o 

m 

II 

O 

< 

4 

MHz 


* Pulsed: pulse duration = 300jas, duty cycle ^2%. 

For characteristics curves see the, BDW 21 series. 
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EPITAXIAL-BASE PNP 



SILICON HIGH POWER TRANSISTORS 

The 2N 5875 and 2N 5876 are silicon epitaxial-base PNP power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 

The complementary NPN types are the 2N 5877 and 2N 5878 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N5875 

2N5876 

VcBO 

Collector-base voltage (l E = 0) 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 

-5V 

lc 

Collector current 

-1 0A 

IcM 

Collector peak current 

-20 A 

^B 

Base current 

-4A 

Ptot 

Total power dissipation at T case < 25°C 

1 50W 

"^stg 

Storage temperature 

-65 to 200°C 

Tj 

Junction temperature 

200°C 








2N 5875 
2N 5876 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

'cBO 

Collector cutoff 

for 2N5875 

V CB = -60 V 

-0.5 

mA 

current (l E = 0) 

for 2N5876 

V CB = -80V 

-0.5 

mA - 

*CEO 

Collector cutoff 

for 2N5875 

V CE = -30V 

-1 

mA 

current (l B = 0) 

for 2N5876 

V CE = -40V 

-1 

mA 

IcEX 

Collector cutoff 

for 2N5875 

V CE = -60V 

-0.5 

mA 

current (V BE = 1.5 V) 

for 2N5876 

V CE = -80V 

-0.5 

mA 


Tease = 

°c 





for 2N5875 

V CE = -60V 

-5 

mA 



for 2N5876 

V CE = -80V 

-5 

mA 

^EBO 

Emitter cutoff 
current (l c = 0) 

V EB 

= -5 V 


-1 

mA 

V CEO (sus)* 

Collector-emitter 

'c 

= -200 mA 



sustaining voltage 



for 2N5875 

-60 

V 


Ob = 0) 



for 2N5876 

-80 

V 

^CE (sat)* 

Collector-emitter 

IB 

= -5 A 




saturation voltage 

II 

= -10A 

HxElil 



V BE (sat)* 

Base-emitter 
saturation voltage 

lc 

= -10A 

BB 

-2.5 

V 

V BE * 

Base-emitter voltage 

lc 

= -4A 

> 

I 

II 

LU 

O 

> 

-1.5 

V 
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2N5875 
2N 5876 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE * DC current gain 

> > 

t i 

ll ll 

LU Hi 

0 o 
> > 

<2 
^ T- 

1 1 

II II 

_o_o 

20 100 

4 

— 

f T Transition frequency 

l c = -0.5A V CE =-10V 

4 

MHz 

Ccbo Collector-base 

capacitance 

< 

o 

CD 

II II 

ii 

N 

m~ 

II 

o 

500 

PF 

t r Rise time 

l c = -4A v cc = -30V 

1 bi = _ 0-4A 

0.7 


t s Storage time 

| = -4A V cc = -30V 

I B1 = -l B2 = -0.4A 

1 


t f Fall time 

0.8 



* Pulsed: pulse duration = 300 [is, duty cycle = 1.5% 


Safe operating areas 



1 10 10 2 -V CE (V) 
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DC transconductance 


2N 5875 
2N 5876 


DC current gain 




Collector-emitter saturation voltage 


Base-emitter saturation voltage 



G-2732 
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2N 5 
2N5 




Collector-base capacitance Saturated switching characteristics 



10"’ 1 10 -v CB (V) 


Power rating chart 


(w) 




EPITAXIAL-BASE NPN 


2N 5877 
2N 5878 


SILICON HIGH POWER TRANSISTORS 

The 2N 5877 and 2N 5878 are silicon epitaxial-base NPN power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 

The complementary PNP types are the 2N 5875 and 2N 5876 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N5877 

2N5878 

VcBO 

Collector-base voltage (l E = 0) 

60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 

5V 

lc 

Collector current 

1 0A 

*CM 

Collector peak current 

20A 

i B 

Base current 

4A 

P.O. 

Total power dissipation at T case < 25°C 

150W 

T"stq 

Storage temperature 

-65 to 200°C 

V 

Junction temperature 

200°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 5877 
2N 5878 


THERMAL DATA 


R th j-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

-Min. Typ. Max. 

Unit 

l eBc5 Collector cutoff 

for 2N5877 V CB = 60V 

0.5 

mA 

current (l E = 0) 

for 2N5878 V CB = 80V 

0.5 

mA 

l CE0 Collector cutoff 

for 2N5877 V CE = 30V 

1 

mA 

current (l B = 0) 

for 2N5878 V CE = 40V 

1 

mA 

l CEX Collector cutoff 

for 2N5877 V CE = 60V 

0.5 

mA 

current (V BE = -1 .5 V) 

for 2N5878 V CE = 80V 

0.5 

mA 


Tease = 150 °C 




for 2N5877 V CE = 60V 

5 

mA 


for 2N5878 V CE = 80V 

5 

mA 

l EB0 Emitter cutoff 

V EB = 5 V 

1 

mA 

current (l c = 0) 




V CE o(sus)* Collector-emitter 

l c = 200 mA 



sustaining voltage 

for 2N5877 

60 

V 

(l B = o) 

for 2N5878 

80 

V 

V CE (sat)* Collector emitter 

l c = 5 A l B = 0.5 A 

1 

V 

saturation voltage 

l c = 10A l B = 2.5A 

3 

V 

v be (sat)* Base-emitter 

l c = 10A l c = 2.5A 

2.5 


saturation voltage 




V BE * Base-emitter voltage 

l c = 4A V CE = 4V 

1.5 

5 
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2N 5877 
2N 5878 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 



h FE * 

DC current gain 


= 4A 

V CE = 4V 


B 



= 1 0A 

V CE = 4V 


m 


Transition frequency 

*c 

= 0.5A 

V CE =10V 

4 

MHz 

C'CBO 

Collector-base 

DQ 

o 

> 

= 10V 




capacitance 

f 

= 1 MHz 

l E = 0 

300 

' PF 

t r 

Rise time 

^C 

= 4A 

V cc = 30V 





Ibi 

= 0.4A 

0.7 

(JLS 

ts 

Storage time 

l c 

= 4A 

V cc = 30V 

1 

(JlS 

t, 

Fall time 

*B1 

= -l B2 = 0.4A 

0.8 

[XS 


* Pulsed: pulse duration = 300 \is, duty cycle = 1 .5% 


Safe operating areas 



1 10 10 2 V CE (V) 
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2N 5877 
2N 5878 


DC current gain DC transconductance 



Collector-emitter saturation voltage Base-emitter saturation voltage 
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MULTI EPITAXIAL PLANAR NPN 


2N 6032 
2N 6033 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified 
Jedec TO-3 metal case. 

They have high current, high power handling capability, fast switching speed and are 
intended for use in switching and linear applications in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS 

2N6032 

2N6033 

^CBO 

Collector-base voltage (l E = 0) 

120V 

150V 

V C EX 

Collector-emitter voltage (V BE = -1.5 V, R BE = 50 £2) 

120V 

150V 

VcER 

Collector-emitter voltage (R BE = 50 Q) 

110V 

140V 

VcEO 

Collector-emitter voltage (l B = 0) 

90 

120V 

V EBO 

Emitter-base voltage (l c = 0) 

7V 

7V 

lc 

Collector current 

50A 

40A 

*B 

Base current 

1 0A 

Ptot 

Total power dissipation at T case < 25 °C 

1 40W 

Tstg 

Storage temperature 

-65 to 200 °C 

V 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 
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2N6032 
2N 6033 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 



l CEV Collector cutoff 

for 2N6032 



current (V BE = -1 .5 V) 

V CE = 110V 

12 

mA 


V CE = 100 V T case = 1 50°C 

15 

mA 


for 2N6033 




V CE = 135V 

10 

mA 


V CE = 100V T case = 150°C 

10 

mA 

l CEO Collector cutoff 

V CE = 80 V 

10 

mA 

current (l B = 0) 




l EB0 Emitter cutoff 

V EB = 7 V 

10 

mA 

current (l c = 0) 




Vp.f y(q..q)* Collector-emitter 

l c = 200 mA 



sustaining voltage 

for 2N6032 

120 

V 

(V be =-I.5V, 

for 2N6033 

150 

V 

R be = 50S2) 




V CE r(sus)* Collector-emitter 

l c = 200mA 



sustaining voltage 

for 2N6032 

110 

V 

(R be = 50 S2) 

for 2N6033 

140 

V 

V CE o (sus)* Collector-emitter 

l c = 200mA 



sustaining voltage 

for 2N6032 

90 

V 

(i B = o) 

for 2N6033 

120 

V 

V ce (sat)* Collector-emitter 

for 2N6032 



saturation voltage 

l c = 50 A l B = 5 A 

1.3 

V 


for 2N6033 




l c = 40 A l B = 4 A 

1 

V 

V BE(sat)* Base-emitter 

for 2N6032 



saturation voltage 

l c = 50 A l B = 5 A 

, 2 

V 


for 2N6033 




l c = 40 A l B = 4 A 

2 

V 
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2N 6032 
2N6033 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

V BE * Base-emitter voltage 

for 2N6032 

l c = 50 A V CE = 2 V 

for 2N6033 

l c = 40 A V CE = 2 V 

2 

2 

V 

V 

I'Ve* DC current gain 

for 2N6032 

l c =50 A V CE = 2.6 V 

for 2N6033 

l c = 40 A V CE = 2 V 

10 50 

10 50 

— 

h fe Small-signall 

current gain 

l c = 2 A V CE = 10 V 

f = 5 MHz 

10 

■ 

C CB0 Collector-base 

capacitance 

■e = 0 V CB = 10 V 

f = 1 MHz 



t r Rise time 

for 2N6032 

l c = 50 A V cc = 30 V 

Ibi = “1 B2 = ^A 

for 2N6033 

| = 40 A V cc = 30 V 

l B i = J B2 = 4A 

1 

\iS 

t s Storage time 

1.5 

[IS 

t f Fall time 

0.5 

(IS 

l s/b ** Second breakdown 

collector current 

V CE = 24 V 

V CE = 40 V 

5.8 

0.9 

A 

A 

E-/U Second breakdown 

energy 

V BE = -4 V, R BE =5fl 

L = 310 nH 

62 

mJ 


* Pulsed: pulse duration = 300 [xs, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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EPITAXIAL-BASE PNP 



MEDIUM POWER DARLINGTONS 

The 2N 6034, 2N 6035 and 2N 6036 are silicon epitaxial-base PNP power transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 

The complementary NPN types are the 2N 6037, 2N 6038 and 2N 6039 respectively. 


ABSOLUTE MAXIMUM RATINGS 1 2N6034 I 2N6035 I 2N6036 


*' CBO 
^CEO 


' EBO 


T, 


tot 

stg 


Collector-base voltage (l E = 0) 
Collector-emitter voltage (l B = 0) 
Emitter-base voltage (l c = 0) 

Collector current 
Collector peak current 
Base current 

Total power dissipation at T case < 25°C 
Storage temperature 
Junction temperature 


-40V 

-40V 


-60V 
-60V 
-5V 
-4A 
-8A 

-100mA 

40W 

-65 to 1 50°C 
1 50 °C 


-80V 

-80V 








THERMAL DATA 


2N 6034 
2N 6035 
2N 6036 j 


R thj-case Thermal resistance junction-case max 3.12 °C/W 

R thj-amb Thermal resistance junction-ambient max 83.3 °G/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

*CBO 

Collector cutoff 

for 2N6034 

V CB = -40V 


-500 

fj.A 

current (l E = 0) 

for 2N6035 

V CB = -60V 


-500 

fxA 



for 2N6036 

V CB = -80V 


-500 

(jiA 

*CEO 

Collector cutoff 

for 2N6034 

V CE = -20V 


-500 

[iA 

current (l B = 0) 

for 2N6035 

V CE = -30V 


-500 

(jiA 


for 2N6036 

V CE = -40V 


-500 

A 

^CEX 

Collector cutoff 

for 2N6034 

V CE = -40V 


-0.5 

mA 

current (V EB = -1.5V) 

for 2N6035 

V CE = -60V 


-0.5 

mA 


for 2N6036 

Tease = 125 °C 

V CE = -80V 


-0.5 

mA 




for 2N6034 

V CE = -40V 


-2 

mA 



for 2N6035 

V CE = -60V 


2 - 

mA 



for 2N6036 

V CE = -80V 


-2 

mA 

^EBO 

Emitter cutoff 
current (l c = 0) 

V EB = -5V 

-2 


\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

l c = -100mA 

for 2N6034 

-40 




0b = 0) 


for 2N6035 

-60 





for 2N6036 

-80 



V CE (sat) 

Collector-emitter 

l c = -2A 

l B = -8mA 


-2 

n 

saturation voltage 

lc = - 4A 

l B = -40mA 


-3 

u 

V BE 

Base-emitter voltage 

ia mm 

> 

CO 

1 

II 

Ui 

o 

> 

-2.8 

V 

h FE * 

DC current gain 

l c = -0.5A 

V CE = -3V 

500 


— 


lc = - 2A 

V CE = -3V 

750 

15000 

— 



lq = -4A 

V CE = -3V 

100 


— 

h,e 

Small signal current 

l c = -0.75 

V CE = -10V 



■ 


gain 

f = 1 MHz 

1 


1 

^CBO 

Collector-base 

< 

o 

DO 

II 

l 

o 

< 





capacitance 

f = 1 MHz 

l E = 0 


200 

PF 


* Pulsed: pulse duration = 300 jjis, duty cycle = 1 .5% 
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2N 6034 
2N 6035 
2N 6036 
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EPITAXIAL-BASE NPN 


MEDIUM POWER DARLINGTONS 

The 2N 6037, 2N 6038 and 2N 6039 are silicon epitaxial-base NPN power transistors in 
monolithic Darlington configuration and are mounted in JedecTO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 

The complementary PNP types are the 2N 6034, 2N 6035 and 2N 6036 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N6037 

2N6038 

2N6039 

VcBO 

Collector-base voltage (l E = 0) 

40V 

60V 

80V 

^CEO 

Collector-emitter voltage (l B = 0) 

40V 

60V 

80V 

V EBO 

Emitter-base voltage (l c = 0) 


5V 


'c 

Collector current 


4A 


*CM 

Collector peak current 


8A 


^B 

Base current 


100mA 


Ptot 

Total power dissipation at T case < 25°C 


40W 


1"stg 

Storage temperature 

-65 to 1 50°C 

T i 

Junction temperature 


1 50°C 









THERMAL DATA 


2N 6037 
2N 6038 
2N 6039 


Rthj-case Thermal resistance junction-case max 

R thj-amb Thermal resistance junction-ambient max 


3.12 °C/W 
83.3 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

for 2N6037 V CB = 40V 

500 

(jlA 

current (l E = 0) 

for 2N6038 V CB = 60V 

500 

(jlA 


for 2N6039 V CB = 80V 

500 

piA 

l CE0 Collector cutoff 

for 2N6037 V CE = 20V 

500 

fxA 

current (l B = 0) 

for 2N6038 V CE = 30V 

500 

fiA 


for 2N6039 V CE = 40V 

500 

(iA 

l CEX Collector cutoff 

for 2N6037 V CE = 40V 

.0.5 

mA 

current (V EB = 1.5V) 

for 2N6038 V CE = 60V 

0.5 

mA 


for 2N6039 V CE = 80V 

0.5 

mA 


T case = 125 °C 




for 2N6037 V CE =40V 

2 

mA 


for 2N6038 V CE = 60V 

2 

mA 


for 2N6039 V CE = 80V 

2 

mA 

l EB0 Emitter cutoff 

V EB = 5V 

2 

mA 

current (l c = 0) 




v ceo(sus>* Collector-emitter 

l c = 100mA 



sustaining voltage 

for 2N6037 

40 

V 

0b — 0) 

for 2N6038 

60 

V 


for 2N6039 

80 

V 

v CE(sat)* Collector-emitter 

l c = 2A l B = 8mA 

2 

V 

saturation voltage 

l c = 4A l B = 40mA 

3 

V 

V BE * Base-emitter voltage 

Jc = 2A V ce = 3V 

CO 

Cvi 


h FE * DC current gain 

l c = 0.5A V CE = 3V 


— 


l c = 2A V ce = 3V 

750 15000 

— 


l c = 4A V CE = 3V 

100 

— 

h fe Small signal current 

l c = 0.75A V CE = 10V 



gain 

f = 1 MHz 

1 

— 

C CB0 Collector-base 




capacitance 


100 



* Pulsed: pulse duration = 300 jjis, duty cycle = 1 .5% 
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2N 6037 
2N 6038 
2N 6039 





2N 6050 
2N 6051 

2N 6052 


EPITAXIAL-BASE PNP 


POWER DARLINGTONS 

The 2N 6050, 2N 6051 and 2N 6052 are silicon epitaxial-base PNP transistors in mo- 
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 

The complementary NPN types are the 2N 6057, 2N 6058 and 2N 6059 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N6050 

2N6051 

2N6052 

^CBO 

Collector-base voltage ( 1 E = 0) 

-60V 

-80V 

-100V 

^CEO 

Collector-emitter voltage (1 B =0) 

-60V 

-80V 

-100V 

^EBO 

Emitter-base voltage ( 1 c =0) 


-5V 


'c 

Collector current 


-12A 


^ CM 

Collector peak current 


-20A 


1 B 

Base current 


-0.2A 


P,o, 

Total power dissipation at T case <25 °C 


150W 


^stg 

Storage temperature 


65 to 200°C 

T i 

Junction temperature 


200°C 



MECHANICAL DATA 


Dimensions in mm 
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2N 6050 
2N 6051 
2N 6052 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^CEO 

Collector cutoff 

for 2N6050 

V CE = -30V 

-1 

mA 

current (l B = 0) 

for 2N6051 

V CE = -40V 

-1 

mA 


for 2N6052 

V CE = -50V 

-1 

mA 

^CEX 

Collector cutoff 

for 2N6050 

V rF = -60V 

-Q.5 

mA 

current (V EB = -1.5V) 

for 2N6051 

V CE = -80V 

-0.5 

mA 


for 2N6052 

V CE = -100V 

-0.5 

mA 



Tease =150° 

C 





for 2N6050 

V CE = -60V 

-5 

mA 



for 2N6051 

V CE = -80V 

-5 

mA 



for 2N6052 

V CE = -100V 

-5 

mA 

^EBO 

Emitter cutoff 
current (l c = 0) 

V EB 

= -5V 


-2 

mA 

\/ * 
v CEO (sus) 

Collector-emitter 

lc 

= -100mA 



sustaining voltage 



for 2N6050 

-60 

V 


(I B = 0) 



for 2N6051 

-80 

V 




for 2N6052 

-100 

V 

V CE (sat) 

Collector-emitter 

^c 

= -6 A 

l B = -24mA 

-2 

V 

saturation voltage 

'c 

= -12A 

l B = -120mA 

-3 

V 

v BE (sat) 

Base-emitter 
saturation voltage 

D 

= -12A 

l B = -120mA 

-4 

V 

V BE 

Base-emitter voltage 


= -6A 

V CE = -3V 

-2.8 

V 

h * 
n FE 

DC current gain 


= -6A 

V CE = -3V 

750 18000 

n 


*c 

= -12A 

V CE = -3V 

100 

1 

hf e 

Small signal 

l C 

= -5A 

> 

CO 

1 

II 

UJ 

o 

> 




current gain 

f 

= 1 MHz 

4 

— 

^CBO 

Collector-base 



■Ml 

500 

pF 

capacitance 







* Pulsed: pulse duration = 300 fis, duty cycle = 1.5% 
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Safe operating areas for 2N6050 Safe operating areas for 2N6051 



2 4 6 8 2 4 6 8 

> 1 10 -V CE (V ) 


Internal circuit diagram 


C 
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EPITAXIAL-BASE PNP 


2N 6053 
2N 6054 


POWER DARLINGTONS 

The 2N 6053 and 2N 6054 are silicon epitaxial-base PNP transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case. They are intended 
for use in power linear and switching applications. 

The complementary NPN types are the 2N 6055 and 2N 6056 respectively. 


ABSOLUTE MAXIMUM RATINGS 

i 

2N6053 

2N6054 

VcBO 

Collector-base voltage (l E = 0) 

-60V 

-80V 

^CEO 

Collector-emitter voltage (l B = 0) 

-60V 

-80V 

^ebo 

Emitter-base voltage (l c = 0) 

-5V 

lc 

Collector current 

-8A 

*CM 

Collector peak current 

-16A 

^B 

Base current 

-120mA 

Ptot 

Total power dissipation at T case < 25°C 

100W 

Tstg 

Storage temperature 

-65 to 200°C 

V 

Junction temperature 

200°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 6053 
2N 6054 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^CEX 

Collector cutoff 

for 2N6053 

V CE = -60V 


-500 

[iA 

current (V BE = 1.5V) 

for 2N6054 

Tease = 150 °C 

V CE = -80V 


-500 

fjiA 




for 2N6053 

V CE = -60V 


-5 

mA 



for 2N6054 

V CE = -80V 


-5 

mA 

*CEO 

Collector cutoff 

for 2N6053 

V CE = -30V 


-0.5 

mA 

current (l B = 0) 

for 2N6054 

V CE = -40V 


-0.5 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

V EB = -5V 

-2 

mA 

\/ * 
v CEO (sus) 

Collector-emitter 
sustaining voltage 

l c = -100mA 

for 2N6053 

-60 


V 


(I B = 0) 


for 2N6054 

-80 


V 

V CE (sat) 

Collector-emitter 

lc = -4A 

l B = -1 6mA 


-2 

V 

saturation voltage 

l c = -8A 

l B = -80mA 


-3 

V 

V BE(sat)* 

Base-emitter 
saturation voltage 

o 

II 

1 

00 

> 

1 B = -80mA 

-4 

■ 

V B E‘ 

Base-emitter voltage 

l c = -4 A 

V CE = -3V 

-2.8 

V 

n FE 

DC current gain 





n 






II 

hfe 

Small signal 

l c = -3A 

> 

00 

1 

II 

LU 

o 

> 



gg 


current gain 

f = 1 MHz 


4 


1 

CcBO 

Collector-base 

V CB = -10V 





capacitance 

f = 1 MHz 

l E = 0 


300 

PF 


* Pulsed: pulse duration = 300 jjis, duty cycle = 1 .5% 
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EPITAXIAL-BASE NPN 


2 ! 

2 


POWER DARLINGTONS 

The 2N 6055 and 2N 6056 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case intended for use in 
power linear and switching applications. 

The complementary PNP types are the 2N 6053 and 2N 6054 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N6055 

2N6056 

VcBO 

Collector-base voltage (l E = 0) 

60V 

80V 

V CEO 

Collector-emitter voltage (l B = 0) 

60V 

80V 

^ebo 

Emitter-base voltage (l c = 0) 

5V 

l c 

Collector current 

8A 

'cm 

Collector peak current 

16A 

'b 

Base current 

120mA 

Ptot 

Total power dissipation at T case ^ 25°C 

100W 

T"stg 

Storage temperature 

-65 to 200°C 

V 

Junction temperature 

200°C 


MECHANICAL DATA Dimensions in mm 
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ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

' 



*CEX 

Collector cutoff 

for 2N6055 

V CE = 60V 


500 

[jA 

current (V BE = -1.5V) 

for 2N6056 

T C ase = 150 °C 

V CE = 80V 


500 

|iA 




for 2N6055 

V rp = 60V 


5 

mA 



for 2N6056 

V CE = 80V 


5 

mA 

^CEO 

Collector cutoff 

for 2N6055 

V CE = 30V 


0.5 

mA 

current (l B = 0) 

for 2N6056 

V CE = 40V 


0.5 

mA 

^EBO 

Emitter cutoff 
current (l c = 0) 

V EB = 5V 

2 


^CEO (sus)* 

Collector-emitter 
sustaining voltage 

l c = 100 mA 

for 2N6055 

60 




(l B = 0) 


for 2N6056 

80 



V CE (sat) 

Collector-emitter 

l c = 4A 

l B = 16mA 


2 


saturation voltage 

l c = 8A 

l B = 80mA 


3 


v BE (sat) 

Base-emitter 
saturation voltage 

o 

II 

00 

> 

l B = 80mA 

4 

■ 

V BE * 

Base-emitter voltage 

l c = 4A 

V CE = 3V 

2.8 

V 

h FE * 

DC current gain 



750 

18000 

B 


IHW 


100 

' 

■ 

h fe 

Small signal 

o 

00 

> 

< 

O 

m 

II 

00 

< 



■ 

current gain 

f = 1 MHz 

4 


■ 

^CBO 

Collector-base 

V CB = 10V 





capacitance 

f = 1 MHz 

l E = 0 





* Pulsed: pulse duration = 300 jxs, duty cycle = 1.5% 
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POWER DARLINGTONS 

The 2N 6057, 2N 6058 and 2N 6059 are silicon epitaxial-base NPN transistor in mo- 
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 

The complementary PNPtypes are the 2N 6050, 2N 6051 and 2N 6052 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N6057 

2N6058 

2N6059 

V CBO 

Collector-base voltage (1 E = 0) 

60V 

80V 

100 V 

V CEO 

Collector-emitter voltage (1 B = 0) 

60V 

80V 

100 V 

^EBO 

Emitter-base voltage ( 1 c =0) 


5V 


^c 

Collector current 


12A 


^ CM 

Collector peak current 


20A 


^ B 

Base current 


0.2A 


P.O, 

Total power dissipation at T case <25 °C 


1 50W 


^slg 

Storage temperature 

-I 

65 to 200 °C 

T i 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 





Collector connected to- case 
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2N 6057 
2N6058 
2N 6059 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


1.17 


°C/W 


ELECTRICAL CHARACTERISTICS(T case = 25°Cunless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CEO 

Collector cutoff 

for 2N6057 

V CE =30 V 


1 

mA 

current (1 B =0) 

for 2N6058 

V ce =40V 


1 

mA 


for 2N6059 * 

V ce =50V 


1 

mA 

*CEX 

Collector cutoff 

for 2N6057 

V ce =60V 


0.5 

mA 

current (V BE =0) 

for 2N6058 

V ce =80V 


0.5 

mA 


for 2N6059 

Tcase=150°C 

V CE =100V 


0.5 

mA 




for 2N6057 

v^eov 1 


5 

mA 



for 2N6058 

V rF =80V 


5 

mA 



for 2N6059 

V CE =100V 


5 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

V eb = 5V 

2 

mA 

^CEO (sus) 

*Collector-emitter 

1 C =100mA 





sustaining voltage 

for 2N6057 


60 


V 


da = 0) 

for 2N6058 


80 


V 


for 2N6059 


100 


V 

w * 

V CE (sat) 

Collector-emitter 

l c =6A 

1 B =24m A 


2 

V 

saturation voltage 

■ 

l c =12A 

l B =120mA 


3 

V 

V * 

v BE(sat) 

Base-emitter 
saturation voltage 

l c =12A 

1 B =120mA 

4 

V 

V * 

V BE 

Base-emitter voltage 

< 

CO 

II 

o 

> 

CO 

II 

LU 

o 

> 

2.8 

V 

h FE * 

DC current gain 

l c =6A 

V ce = 3V 

750 18000 




l c =12A 

V C e = 3V 

100 


— 

h fe 

Small signal 

l c =5A 

< 

O 

m 

II 

£ 




current gain 

f =1 MHz 

4 


— 

^CBO 

Collector-base 

V CB =10V 





capacitance 

f =1 MHz 

l E =0 


300 

PF 


* Pulsed: pulse duration =300 |is, duty cycle <1.5% 
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2N 6057 
2N 6058 
2N 6059 


Safe operating areas for 2N6057 



Safe operating areas for 2N6059 



1 10 V CE (V) 


Safe operating areas for 2N6058 



1 10 V CE (V) 


Internal circuit diagram 


c 



695 

















696 










697 




2N 6107/2N 6292 
2N 6109/2N 6290 
2N 6111/2N 6288 


EPITAXIAL-BASE NPN/PNP 


GENERAL PURPOSE COMPLEMENTARY PAIRS 

The 2N 61 07, 2N 61 09, 2N 61 1 1 , 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon 
transistors in Jedec TO-220 plastic package. They are intended for a wide variety of 
medium power switching and linear applications. 

The PNP types are the 2N 61 07, 2N 61 09, 2N 61 1 1 and their complementary NPN types 
are the 2N 6292, 2N 6290 and 2N 6288 respectively. 


ABSOLUTE MAXIMUM RATINGS 

PNP 0 

2N6107 

2N6109 

2N6111 

NPN 

2N6292 

2N6290 

2N6288 

VcBO 

Collector-base voltage (l E = 0) 


80V 

60V 

40V 

V C EX 

Collector-emitter voltage (R BE = 1 00£2) 


80V 

60V 

40V 

VcEO 

Collector-emitter voltage (l B = 0) 


70V 

50V 

30V 

Vebo 

Emitter-base voltage (l c = 0) 



5V 


*c 

Collector current 



7A 


Ib 

Base current 



3A 


Ptot 

Total power dissipation at T case < 25 °C 



40W 


T"stg 

Storage temperature 


-65 to 1 50 c 

’C 

T i 

Junction temperature 



150 °C 



0 For PNP devices voltage and current values are negative 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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2N 6107/2N 6292 
2N 6109/2N 6290 
2N 6111/2N 6288 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 3.125 °C/W 

R thj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS 0 (T case = 25 °C unless otherwise specified) 



Test conditions 

2N6111 

2N6109 

2N6107 

PNP 

2N6288 

2N6290 

2N6292 

NPN 

Parameter 

V CE (V) 

l c (A) 

l B (A) 

Min. Max. 

Min. Max. 

Min. Max. 

Unit 

*CEX ( V EB = “1 -5 V) 


■ 


0.1 

0.1 

0.1 

mA 

Tease = 150°C 


■ 


2 

2 

2 


a 

■ 

■ 

1 

1 

1 

mA 

l EB0 (V EB = 5 V) 


0 


1 

1 

1 

mA 

V CER (sus)*(RbE = 1 OOfi) 


0.1 


40 

60 

80 

U 

^CEO (sus)* 


0.1 

0 

30 

50 

70 

■ 

\r * 

V CE (sat) 


1 

0.2 

0.25 

0.3 

3 

1 

3.5 

1 

3.5 

1 

3.5 

B 

\/ * 

V BE 

B 


l 

1.5 

3 

1.5 

3 

1.5 

3 

V 

h * 
n FE 

4 

4 

4 

4 

2 

2.5 

3 

7 


30 150 
2.3 

30 150 

2.3 


— 

h fe (f = 50 kHz) 

4 



20 

20 

20 

— 

PNP types 

4 

0.5 


10 

10 

10 

MHz 

‘ NPN types 

4 

0.5 


4 

4 

4 

C CB0 (f = 1 MHz, V CB = 1 0V) 




250 

250 

250 

PF 


* Pulsed: pulse duration = 300 fis, duty cycle = 1.5% 

0 For PNP devices voltage and current values are negative 

For characteristic curves see the BD 533 (NPN) and BD 534 (PNP) series 
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2N 6121 
2N 6122 

2NB123 EPITAXIAL-BASE NPN 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 61 21 , 2N 61 22 and 2N 61 23 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 

The complementary PNP types are the 2N 6124, 2N 6125 and 6126 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N6121 

2N6122 

2N6123 

^CBO 

Collector-base voltage (l E = 0) 

45V 

60V 

80V 

^CES 

Collector-emitter voltage (V BE = 0) 

45V 

60V 

80V 

^CEO 

Collector-emitter voltage (l B = 0) 

45V 

60V 

80V 

^EBO 

Emitter-base voltage (l c = 0) 


5V 


^c 

Collector current 


4A 


*CM 

Collector peak current 


7A 


^B 

Base current 


1 A 


Plot 

Total power dissipation at T case ^ 25°C 


40W 


"^"stg 

Storage temperature 

i -65 to 1 50°C 

T ] 

Junction temperature 


150 °C 



MECHANICAL DATA 


Dimensions in mm 



TO-220 


6/77 
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THERMAL DATA 


2N 6121 
2N 6122 
2N 6123 


R thj-case Thermal resistance junction-case max 3.12 °C/W 

R th j-amb Thermal resistance juntion-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min.Typ. Max. 

Unit 

*CBO 

Collector cutoff 

for 2N6121 

V CB = 45 V 


100 

fiA 

current (l E = 0) 

for 2N6122 

V CB = 60 V 


100 

[iA 



for 2N6123 

V CB = 80 V 


100 

(jiA 

*CEX 

Collector cutoff 

for 2N6121 

V CE = 45 V 


100 

piA 

current (V BE = -1.5V) 

for 2N6122 

V rp = 60 V 


100 

[aA 



for 2N6123 

V rp = 80 V 


100 

[aA 



"l"case = 1 25 

C 





for 2N6121 

V CE = 45 V 


2 

mA 



for 2N6122 

V CE = 60 V 


2 

mA 



for 2N6123 

V CE = 80 V 


2 

mA 

'CEO 

Collector cutoff 

for 2N6121 

V CE = 45 V 


1 

mu 

current (l B = 0) 

for 2N6122 

V CE = 60 V 


1 



for 2N6123 

V CE = 80 V 


1 


*EBO 

Emitter cutoff 
current (l c = 0) 

V EB = 5 V 

1 


\/ * 
v CEO (sus) 

Collector-emitter 

l c =100 mA 




sustaining voltage 


for 2N6121 

45 


mm 


0 B = 0) 


for 2N6122 

60 


mu 



for 2N6123 

80 


H 

V CE (sat) 

Collector-emitter 

l c = 1.5A 

l B = 0.1 5A 


0.6 

n 

saturation voltage 

l C = 4 A 

l B = 1 A 


1.4 

n 

V BE * 

Base-emitter voltage 

l c = 1.5 A 

< 

o 

m 

II 

ro 

< 

1.2 

V 

h FE * 

DC current gain 

l c = 1.5 A 

V CE = 2 V 

for 2N6121 

25 

100 





for 2N6122 

25 

100 

— 




for 2N6123 

20 

80 





l c = 4 A 

V CE = 2 V 

for 2N6121 

10 


_ 




for 2N6122 

10 


— 




for 2N6123 

7 


— 

^fe 

Small signal 

l c = 1 A 

< 

o 

m 

II 

< 





current gain 

f = 1 MHz 


2.5 


— 


* Pulsed: pulse duration = 300 jas, duty cycle = 1 .5% 
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2N 6122 


2N6123 


Safe operating areas 

G-2520 

1 1 1 — TTTTm 1 1 r-TT'ITI 1 1 1 

DC current gain 

h__ f 1 1 1 1 AAUl — ~T 


I C MAX PULSED CP PULSE OPERATION 


I C MAX CONTINUOUS 






*FOR SINGLE NON 
REPETITIVE PULSE 




II IK 

HIM 




Collector-emitter saturation voltage 

G-2442 


Base-emitter saturation voltage 


■ 

■B 


III 

HMi 

mi 


■ 

m 

■ 

■1 

II 

mi 


■ 

■ 

■ 

■1 

1122333 

BlHHi 


jHlj! 

B 

■ 

■1 

!■ 

IIM 


■mi 


■ 

II 

im 

Mill 




■ 

as 

II 

■■ 

\m 

Hill 



s 

■ 

■ 

■I 

■1 

is 

■III 


■1 


■ 

■1 

m 

BBSS 


■ 


■ 

■1 

II 

!■ 

»»i 


■ 

B 

■ 

■ 

■1 

■1 


■HI 


■■ 


in 

■1 





Hi 

■ 

II 

IHH9S 

mi 


1 1 H 

■ 

■ 

II 


mu 



■ 

■ 

II 

j| 

mi 


■ 


■ 

■1 

II 

mil 



Si 

■ 

■ 

■1 

II 

m 

■■■i 

■in 
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2N 6124 
2N6125 

P 6126 EPITAXIAL-BASE PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 61 24, 2N 61 25 and 2N 61 26 are silicon epitaxial-base PNP power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 

The complementary NPN types are the 2N 6121, 2N 6122 and 2N 6123 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N6124 

2N6125 

2N6126 

VcBO 

Collector-base voltage (l E = 0) 

-45V 

-60V 

-80V 

^CES 

Collector-emitter voltage (V BE = 0) 

-45V 

-60V 

-80V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45V 

-60V 

-80V 

Vebo 

Emitter-base voltage (l c = 0) 


-5V 


lc 

Collector current 


-4A 


IcM 

Collector peak current 


"-7 A 


Ib 

Base current 


-1 A 


Ptot 

Total power dissipation T case < 25°C 


40W 


"^"stg 

Storage temperature 

-65 to 1 50°C 

T i 

Junction temperature 


150 °C 









THERMAL DATA 


2N6124 
2N 6125 
2N 6126 


Rth j-case Thermal resistance junction-case max 

R thj-amb Thermal resistance juntion-ambient max 


3.12 °C/W 
70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 

for 2N6124 - 

V C B= -45 V 


-100 

fiA 

current (l E = 0) 

for 2N6125 

V CB = -60 V 


-100 

|jiA 



for 2N6126 

V CB = -80 V 


-100 

(jiA 

'cEX 

Collector cutoff 

for 2N6124 

V CE = -45 V 


-100 

(jiA 

current (V BE = 1 .5V) 

for 2N6125 

V CE = -60 V 


-100 

fxA 



for 2N6126 

Tease = 125 °C 

V CE = -80 V 


-100 

[iA 



for 2N6124 

V CE = -45 V 


-2 

mA 



for 2N6125 

V CE = -60 V 


-2 

mA 



for 2N6126 

V CE = -80 V 


-2 

mA 

*CEO 

Collector cutoff 

for 2N6124 

V CE = -45 V 


-1 


current (l B = 0) 

for 2N6125 

= -60 V 


-1 

m 


for 2N6126 

V CE = -80 V 


-1 


'ebo 

Emitter cutoff 
current (l c = 0) 

> 

i 

II 

m 

ijj 

> 

-1 


\/ * 
v CEO (sus) 

Collector-emitter 

l c = -100 mA 




sustaining voltage 


for 2N6124 

-45 


V 


0b = °) 


for 2N6125 

-60 


V 

1 ' ’• 


for 2N6126 

-80 


V 

\/ * 
V CE (sat) 

Collector-emitter 

l c = -1.5A 

l B = -0.1 5A 


-0.6 

V 

saturation voltage 

l c = -4 A 

l B = -1A 


-1.4 

V 

Vbe* 

Base-emitter voltage 

mm 


-1.2 

V 

h FE * 

DC current gain 

l c = -1.5A 

V CE = -2 V 

for 2N6124 

25 

100 





for 2N6125 

25 

100 

— 




for 2N6126 

20 

80 

— 



o 

II 

i 

> 

V CE = -2 V 

for 2N6124 

10 






for 2N6125 

10 


— 




for 2N6126 

7 


— 

^fe 

Small signal 

l c = -1 A 

V CE = -4 V 





current gain 

f = 1 MHz 


2.5 


— 


* Pulsed: pulse duration = 300 \is, duty cycle = 1.5% 
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DC current gain 
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MULTIEPITAXIAL PLANAR NPN 




HIGH SPEED SWITCHING APPLICATIONS 

The 2N 6354 is a silicon planar multiepitaxial NPN transistor in Jedec TO-3 metal case. It 
is intended for use in high speed switching applications in military and industrial 
equipment. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

150 

V 

VcEX 

Collector-emitter voltage (R BE = 500£2) 

130 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

120 

V 

Vebo 

Emitter-base voltage (l c = 0) 

6.5 

V 

lc 

Collector current 

10 

A 

IcM 

Collector peak current 

12 

A 

)b 

Base current 

5 

A 

Ptot 

Total power dissipation at T case < 25 °C 

140 

W 

^"stg 

Storage temperature 

-65 to 200 

°C 

T i 

Junction temperature 

200 

°C 





THERMAL DATA 


2N 6354 


R 


th j-case 


Thermal resistance junction-case 


max 


1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 
current (l E = 0) 

m 

o 

> 

= 

150 V 



5 

mA 

^CES 

Collector cutoff 

V C E 

= 

140 V 




10 

mA 

current (V BE = 0) 

V CE 

= 

140 V 

"^case 

1 50°C 


20 

mA 

*CEO 

Collector cutoff 
current (l B = 0) 

< 

O 

m 

= 

100 V 



20 

mA 

*EBO 

Emitter cutoff 
current (l c = 0) 

V EB 

= 

6.5 V 



5 

mA 

^CEO (sus)* 

Collector-emitter 
sustaining voltage 

(l B = 0) 

'c 

— 

200 mA 



120 


V CER (sus) 

Collector-emitter 
sustaining voltage 
(R be =100£2) 

*c 

= 

200 mA 



130 

V 

V CE (sat) 

Collector-emitter 

'c 

= 


'b = 

1 A 


1 


saturation voltage 

'c 

= 

5 A 

'b = 

0.5 A 


0.5 


V BE (sat)* 

Base-emitter 

IB 

= 

10 A 

^B ~ 

1 A 


2 

V 

saturation voltage 

19 

= 

5 A 

'b = 

0.5 A 


1.3 

V 

Hfe*' 

DC current gain 

IB 

— 

5 A 

V C E = 

2 V 

20- 

150 




19 

= 

10 A 

V C E = 

2 V 

10 

too 

— 



IB 

= 

1 A 

< 

o 

m 

II 

10 V 



■ 



IB 

= 

10 MHz 



8 


B 

CcBO 

Collector-base 

i E 

= 

0 

< 

o 

03 

II 

10 V 




capacitance 

f 

= 

1 MHz 



300 

PF 

t r 

Rise time 

IB 

— 

5 A 

Vrc — 

30 V 






IB 

= 

-l B 2 — 0.5A 



0.3 

(JlS 




= 

10 A 

^cc _ 

30 V 







= 

i 

CD 

ro 

II 

> 



1 

(JlS 
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2N6354 



ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

t s Storage time 

l c = 5 A V cc = 30 V 

^ B i = "Ib2 = 0.5A 

1 

M'S 

t f Fall time 

l c = 5 A V cc = 30 V 

l|31 = — 0.5A 

0.2 

[XS 

lg/b** Second breakdown 

collector current 

V CE = 25 V 

5.5 


E q/h Second breakdown 

■ energy 

l c = 5 A V EB = 1 V 

R be = 50 12 L = 25 fxH 

0.3 



* Pulsed: pulse duration = 300 fis, duty cycle = 1 .5% 
** Pulsed: 1 s, non repetitive pulse 


Safe operating areas 


DC current gain 




10-’ 1 10 I C (A) 
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I 


Collector-emitter saturation voltage 


Collector-emitter saturation voltage 


m BiiiiSBiBSSiiii 

mm iiiii Bb ■■mi 

SSSSSSS 

BBSBiii 

ii 

5= MWSMMt 

SSS5S5SS 

mm 

K uBSSa!!! 

m imnm 

fessaSEa 

sm 

==3Efgj 

M IIIIHHIIIIII 

SSBSuSS 

| IWIIIIII 

Im 


Base-emitter saturation voltage 


Saturated switching characteristics 



EPITAXIAL-BASE NPN 


2N 6386 
2N 6387 
2N 6388 


POWER DARLINGTON TRANSISTORS 

The 2N 6386, 2N 6387 and 2N 6388 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in low and medium frequency power applications. 


ABSOLUTE MAXIMUM RATINGS 

2N6386 

2N6387 

2N6388 

VcBO 

Collector-base voltage (l B = 0) 

40V 

60V 

80V 

V C EV 

Collector-emitter voltage (V BE = -1 .5 V) 

40V 

60V 

80V 

VcER 

Collector-emitter voltage (R BE ^ 1 00£2) 

40V 

60V 

80V 

VcEO 

Collector-emitter voltage (l B = 0) 

40V 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 

5V 

5V 

5V 

lc 

Collector current 

8A 

1 0A 

1 0A 

IcM 

Collector peak current 


15A 


Ib 

Base current 


250mA 


^tot 

Total power dissipation at T case < 25 °C 


65W 


T"stg 

Storage temperature 

-65 to 1 50 c 

*C 

T i 

Junction temperature 


150 °C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 



6/77 
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2N 6386 
2N 6387 
2N 6388 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 

max 1.92 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CEV Collector cutoff 

V CE = 40 V for 2N6386 

0.3 

mA 

current (V BE = -1 .5 V) 

V CE = 60V for 2N6387 

0.3 

mA 


V CE = 80 V for 2N6388 

0.3 

mA 


Tease = 125°C 




V CE = 40 V for 2N6386 

3 

mA 


V CE = 60 V for 2N6387 

3 

mA 


V CE = 80 V for 2N6388 

3 

mA 

l CE0 Collector cutoff 

V CE = 40 V for 2N6386 

1 


current (l B = 0) 

V CE = 60 V for 2N6387 

1 



V CE = 80 V for 2N6388 

1 


l EB0 Emitter-base 

V EB = 5 V 

5 


current (l c = 0) 




VnFnrcc)* Collector-emitter 

l c = 200 mA 



sustaining voltage 

for 2N6386 

40 

V 

(l B = 0) 

for 2N6387 

60 

V 


for 2N6388 

80 

V 

V CE R(sus)* Collector-emitter 

i c = 200 mA 



sustaining voltage 

for 2N6386 

40 

V 

(R be = 100 fl) 

for 2N6387 

60 

V 


for 2N6388 

80 

V 

v cev(sus)* Collector-emitter 

l c = 200 mA 



sustaining voltage 

for 2N6386 

40 


(V BE = -1.5 V) 

for 2N6387 

60 



for 2N6388 

80 


v cE(sat)* Collector-emitter 

for 2N6386 



saturation voltage 

Iq — 3 A 1 b — 6 mA 

2 

V 


for 2N6387 and2N6388 




Iq — 5 A 1 B = 1 0mA 

2 

V 


for 2N6386 




1 q — 8 A 1 b — 80mA 

3 

V 


for 2N6387and2N6388 




l c = 10 A I b = 100mA 

3 

V 


713 

















2N 6386 
2N 6387 
2N 6388 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 



V BE* 

Base-emitter voltage 

for 2N6386 

In = 3 A 

V OE = 3 V 


2.8 

V 



for 2N6387and2N6388 






l C = 5 A 

for 2N6386 

> 

CO 

II 

LD 

o 

> 


2.8 

V 



lc = 8 A 

V C E= 3 V 


4.5 

V 



for 2N6387 and2N6388 






l c = 10 A 

> 

CO 

II 

LU 

o 

> 


4.5 

V 

h FE * 

DC current gain 

for 2N6386 




|| 


l c = 3 A 

V CE = 3 V 

1000 

20000 




for 2N6387 and2N6388 






l C = 5 A 

for 2N6386 

V CE = 3 V 

1000 

20000 

B 



In = 8 A 

> 

CO 

II 

LU 

c 

> 

100 





for 2N6387 and 2N6388 






l c = 10 A 

< 

o 

m 

II 

CO 

< 

100 


m 

fye 

Small signal 




BIMI 

m 


current gain 




■ 








E 

Vp* 

Paralled-diode 

for 2N6386 



MiBB 



forward voltage 

l F = 8 A 




V 



for 2N6387 and 2N6388 






l F = 10 A 




V 

^CBO 

Collector-base 

l E =0 

Vob-'10V 





capacitance 

f = 1MHz 


200 

pF 

i ** 

's/b 

Second breakdown 
collector current 

V CE = 25 V 

2.6 

A 

^s/b 

Second breakdown 

L = 12 rnH 

r be = iooq 




energy 

V BE = -1.5 V 

l c = 4.5 A 

120 


mJ 


* Pulsed: pulse duration = 300 p,s, duty cycle = 1.5% 

** Pulsed: Is non repetitive pulse 
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EPITAXIAL-BASE NPN 


2N 6486 
2N 6487 
2N 6488 


POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors 
mounted in Jedec TO-220 plastic package. 

They are intended for use in power linear ancl switching applications. 

The complementary PNP types are the 2 N 6489, 2N6490 and 2N6491 respectively. 


ABSOLUTE MAXIMUM RATINGS 

2N6486 

2N6487 

2N6488 

VcBO 

Collector-base voltage (l E = 0) 

50V 

70V 

90V 

VcEX 

Collector-base voltage (V B e =1.5V; 

50V 

70V 

90V 


33 

03 

m 

II 

L 

o 

o 

O 




VcEO 

Collector-base voltage (l B = 0) 

40V 

60V 

80V 

Vebo 

Emitter-base voltage (l c = 0) 


5V 


•c 

Collector-current 


15A 


Ib 

Base-current 


5A 


P tot 

Total power dissipation at T case ^25°C 


75W 



Tamb ^ 25 °C 


1.8W 


Tstg 

Storage temperature 

— l 

65 to 150°C 

T] 

Junction temperature 


150°C 



MECHANICAL DATA 


Dimensions in mm 



TO-220 
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2N 6486 

2N 6487 
2N 6488 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.67 °C/W 

Rthj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 



I C eo Collector-cutoff 

for 2N6486 V CE = 20V 



current (l B = 0) 

for 2N6487 V CE = 30V 




for 2N6488 V CE = 40V 



I C ex Collector-cutoff 

for 2N6486 V CE = 45V 

0.5 

mA 

current (V BE =-1.5V 

for 2N 6487 Vc E = 65V 

0.5 

mA 

R B e = iooa) 

for 2N6488 V CE = 85V 

0.5 

mA 


T case = "1 80 C 




for 2N6486 V GE = 40V 

5 

mA 


for 2N 6487 V CE = 60V 

5 

mA 


for 2N6488 V CE = 80V 

5 

mA 

I C er Collector-cutoff 

for 2N6486 V CE = 35V 

0.5 

mA 

current(R BE =100ft) 

for 2N6487 V CE = 55V 

0.5 

mA 


for 2N 6488 V CE = 75V 

0.5 

mA 

Iebo Emitter-cutoff 

< 

DO 

m 

II 

cn 

< 

1 

mA 

current (l c = 0) 




V CE o ( SU s)*Collector-emitter 

l c = 200mA 



sustaining voltage 

for 2N6486 

40 

V 

(Ib = 0) 

for 2N6487 

60 

V 


for 2N6488 

80 

V 

Vcer (sus)*Collector-emitter 

l c = 200mA 



sustaining voltage 

for 2N6486 

45 

V 

(R BE = ioon) 

for 2N6487 

65 

V 


for 2N6488 

85 

V 
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2N 6486 
2N 6487 
2N 6488 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Vcex (sus)* Collector-emitter 
sustaining voltage 

l c = 200mA 

for 2N6486 


50 

V 

(V BE = -1.5V; 

for 2N6487 


70 

V 

R be = 100ft) 

for 2N6488 


90 

V 

Vce (sat)* Collector-emitter 

lc = 5A 

l B = 0.5A 

1.3 

V 

saturation voltage 

l c = 15A 

l B = 5A 

3.5 

V 

V B e* Base-emitter 

l c = 5A 

V CE = 4V 

1.3 

V 

voltage 

l c = 15A 

V CE = 4V 

3.5 

V 

h FE * DC current gain 

l c = 5A 

V CE = 4V 

20 150 

— 


l c = 15A 

V CE = 4V 

5 

— 

h fe Small signal 

current gain 

lc= 1A 
f = 1MHz 

< 

O 

rn 

II 

< 

5 



lc= 1A 
f = IKHz 

< 

o 

m 

II 

< 

25 

— 


* Pulsed: pulse duration = 300^s, duty cycle ^2%. 
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2N 6489 
2N6490 
2N 6491 


EPITAXIAL-BASE PNP 


POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6489, 2N6490 and 2N6491 are silicon epitaxial-base PNP transistors 
mounted in Jedec TO-220 plastic package. 

They are intended for use in power linear and switching applications. 

The complementary NPN types are the 2N6486, 2N6487 and 2N6488 respectively. 


ABSOLUTE MAXIMUM RATINGS 


Vcbo Collector-base voltage (l E = 0) 

Vcex Collector-base voltage (V BE = 1.5V; 

Rbe = i oon) 

Vceo Collector-base voltage (l B = 0) 

V E bo Emitter-base voltage (l c = 0) 
l c Collector-current 

l B Base-current 

P to t Total power dissipation at T caS e ^25°C 

Tamb ^25 C 

T stg Storage temperature 

Tj Junction temperature 


I 2N6489 I 2N6490 I 2N6491 


I -60V I 
-5V 
-15A 
-5A 
75 W 
1.8W 

-65 to 150°C 
150°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 





2N 6489 
2N 6490 
2N 6491 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.67 °C/W 

Rthj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Iceo Collector-cutoff 

for 2N 6489 V CE = -20V 

-1 

mA 

current (l B = 0) 

for 2N6490 V CE = -30V 

-1 

mA 


for 2N6491 V CE = -40V 

-1 

mA 

Icex Collector-cutoff 

for 2N6489 V CE = -45V 

-0.5 

mA 

current (V BE = 1.5V 

for 2N 6490 V CE = -65V 

-0.5 

mA 

R B e = 1 00ft) 

for 2N 6491 V CE = -85V 

-0.5 

mA 


Tease = 150 °C 




for 2N 6489 V CE = -40V 

-5 

mA 


for 2N6490 V CE = -60V 

-5 

mA 


for 2N6491 V CE = -80V 

-5 

mA 

Icer Collector cutoff 

for 2N6489 V CE = -35V 

-0.5 

mA 

current(R BE =100ft) 

for 2N6490 V CE = -55V 

-0.5 

mA 


for 2N6491 V CE = -75V 

-0.5 

mA 

I EB0 Emitter-cutoff 

< 

03 

m 

II 

1 

Ol 

< 

-1 

mA 

current 




Vceo (sus)*Collector-emitter 

l c = -200mA 



sustaining voltage 

for 2N6489 

-40 

V 

(Ib= 0) 

for 2N6490 

-60 

V 


for 2N6491 

-80 

V 

Vcer (sus)*Collector-emitter 

l c = -200mA 



sustaining voltage 

for 2N6489 

-45 

V 

(R be = 1 00ft) 

for 2N6490 

-65 

V 


for 2N6491 

-85 

V 
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2N 6489 
2N 6490 

2N 6491 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Vcex (sus)* Collector-emitter 
sustaining voltage 

| c = -200mA 

for 2N6489 


-50 

V 

(V BE = 1.5V; 

for 2N6490 


-70 

V 

Rbe = 1 0012) 

for 2N6491 


-90 

V 

Vce (sat)* Collector-emitter 

lc = -5 A; 

l B = -0.5 A 

-1.3 

V 

saturation voltage 

l c = -15A; 

l B = -5A 

-3.5 

V 

V B e* Base-emitter 

l c = -5A 

V CE = -4V 

-1.3 

V 

voltage 

l c = — 15A 

V CE = -4V 

-3.5 

V 

h FE * DC current gain 

l c = -5A 

V CE = -4V 

20 150 

— 


l c = -15A 

V CE = -4V 

5 

— 

h fe Small signal 

emitter gain 

l c = -1 A 
f = 1MHz 

< 

O 

m 

II 

1 

< 

5 


l c = — 1 A 
f = IKHz 

< 

o 

m 

II 

1 

< 

25 

— 


* Pulsed; pulse duration = 300^s, duty cycle ^2%. 
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M U LTI EPIT AXIAL MESA NPN 


2N 6542 
2N 6543 


HIGH VOLTAGE POWER SWITCH 

The 2N6542 and 2N6543 are silicon multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case. They are intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 

2N6542 

2N6543 

VcES 

Collector-emitter voltage (V B e = 0) 

650V 

850V 

VcEX 

(Clamped) Collector-emitter voltage (V BE = -5V) 

350V 

450V 

VcEO 

Collector-emitter voltage (l B = 0) 

300V 

400V 

Vebo 

Emitter-base voltage (l c = 0) 

9V 

•c 

Collector current 

5A 

IcM 

Collector peak current (t = 10ms) 

10A 

Ib 

Base current 

5A 

P tot 

Total power dissipation at T caS e ^25°C 

100W 

Tstg 

Storage temperature 

-65 to 200 °C 

Tj 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



2N 6542 
2N 6543 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max 


1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Tests conditions 

Min. Typ. Max. 

Unit 

Ices 

Collector cutoff 

for 2N6542 V CE = 650V 


0.5 

mA 


current (V B e= 0) 

for2N6543 V CE = 850V 
Tease = 100' 3 C 


0.5 

mA 



for 2N 6542 V CE = 650V 


3 

mA 



for 2N6543 V CE = 850V 


3 

mA 

Icer 

Collector cutoff 

Tease = 100°C 





current (R B E = 50ft) 

for 2 N 6542 V CE = 650V 


3 

mA 



for 2N6543 V CE = 850V 


3 

mA 

•ebo 

Emitter cutoff 
current (l c = 0) 

V EB = 9V 

1 

1 

mA 

VcEO (sus) 

* Collector-emitter 

l c = 100mA 




sustaining voltage 

for 2N6542 

300 


V 


(Ib = 0) 

for 2N6543 

400 


V 

VcEX (sus) 

Collector-emitter 

< 

LO 

II 

_CQ 

_o 




sustaining voltage 

L = 180/^H 





(clamped E s/b ) 

V be = — 5V 

Tease = 100°C 

Vciamp = rated V C ex(sus) 
l c = 2.6A 

for 2N6542 

350 


V 



for 2N6543 

450 


V 



Veiamp = rated V C eo (susi-fOOV 
l c = 5A 

for 2N6542 

200 


V 



for 2N 6543 

300 


V 

U/b 

Second breakdown 

t = 1 s (non repetitive) 

0.2 


A 


collector current 

v CE = ioov 





Second breakdown 

L = 40^H 

180 


fJLs) 

Es/b 

energy 

V be = — 4V 

Rbe ^ son 
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2N 6542 
2N 6543 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Tests conditions 

Min. Typ. Max. 

Unit 

h FE * DC current gain 

> > 

CM CM 

II II 

LU HI 

o o 

> > 

< 

1- CO 

II II 
_o_o 

12 60 

7 35 

— 

VcE(sat)* Collector-emitter 
saturation voltage 

| c = 3A l B = 0.6A 

l c = 5A l B = 1A 

Tease = 1 00 °C 

| c = 3A l B =0.6A 

1 

5 

2 

V 

V 

V 

VBE(sat)* Base-emitter 

saturation voltage 

| c = 3A l B =0.6A 

Tease = 1 00 °C 

| c = 3A l B = 0.6A 

1.4 

1.4 

V 

V 

f T Transition 

frequency 

l c = 0.2A V CE =10V 

f = 1MHz 

6 24 

MHz 

Ccbo Collector-base 

capacitance 

V<3B ~ 10V l E = 0 
f = 1 MHz 

110 

pF 

ton Turn-on time 

RESISTIVE LOAD 

| c = 3A V cc = 250V 

1 B1 = — 1 B2 = 0.6A 

0.75 

flS 

t s Storage time 

4 

flS 

t f Fall time 

0.8 

fJiS 

t s Storage time 

INDUCTIVE LOAD 

lc = 3A(pk) 

I B1 = 0.6A V BE = -5V 

L = 180jitH 

T case = 100°C 

for 2N6542 V clamp = 350V 
for 2N6543 V clamp = 450V 

4 

IJL S 

t f Fall time 

0.8 

fj,s 


* Pulsed: pulse duration = 300/xs, duty cycle = 1.5%. 

For characteristic curves see the BUW 25 type. 
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MULTIEPITAXIAL MESA NPN 


2N 6544 
2N 6545 


HIGH VOLTAGE POWER SWITCH 

The 2N6544 and 2N6545 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case. They are intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 

2N6544 

2N6545 

VcES 

Collector-emitter voltage (V BE = 0) 

650V 

850V 

VcEX 

(Clamped) Collector-emitter voltage (V B e = -5V) 

350V 

450V 

VcEO 

Collector-emitter voltage (l B = 0) 

300V 

400V 

Vebo 

Emitter-base voltage (l c = 0) 

9V 

lc 

Collector current 

8A 

•CM 

Collector peak current (t p = 10ms) 

16A 

•b 

Base current 

8A 

P tot 

Total power dissipation atT case ^25°C 

125W 

Tstg 

Storage temperature 

-65 to 200 °C 

Tj 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 



5/80 
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THERMAL DATA 


2N6544 
2N 6545 


R 


th j-case 


Thermal resistance junction-case 


max. 


1.4 


°C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min.Typ. Max. 

Unit 

•ces 

Collector cutoff 

for 2N 6544 V CE = 650V 


0.5 

mA 


current (V B e = 0) 

for2N6545 V CE = 850V 
Tease = 100' °C 


0.5 

mA 



for 2N 6544 V CE = 650V 


2.5 

mA 



for 2N6545 V CE = 850V 


2.5 

mA 

Icer 

Collector cutoff 

T case =1 00 °C 





current (R BE = 50ft) 

for 2N 6544 V CE = 650V 


3 

mA 



for 2N 6545 V CE = 850V 


3 

mA 

•ebo 

Emitter cutoff 
current (l c = 0) 

< 

m 

CD 

II 

CD 

< 

1 

mA 

VcEO (sus) 

* Collector-emitter 

l c = 100mA 




sustaining voltage 

for 2N6544 

300 


V 


Ob = 0) 

for 2N6545 

400 


V 

VcEX (sus) 

Collector-emitter 

ID 

II 

_o 




sustaining voltage 

L = 180^H 





(clamped E s/b ) 

V BE = -5V 

Tease = 100°C 

Vciamp = rated V C ex(sus) 
l c = 4.5A 

for 2N6544 

350 


V 



for 2N6545 

450 


V 



Vciamp = rated V CE0 (S us)-1 00V 
l c = 8A 

for 2 N 6544 

200 


V 



for 2N6545 

300 


V 

U/b 

Second breakdown 

t = 1 s (non repetitive) 

0.2 


A 


collector current 

V CE = 100 V 




^s/b 

Second breakdown 

L = 40^H 

500 


fJL J 


energy 

V be = -4V 
r B e = son 
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2N 6544 
2N 6545 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

h FE * 

DC current gain 

l c = 2.5A V CE = 3V 

12 

60 

— 


o 

II 

cn 

> 

< 

o 

m 

II 

CO 

< 

7 

35 

— 

VcE (sat)* 

Collector-emitter 

l c = 5A l B = 1A 


1.5 

V 

saturation voltage 

| c = 8A l B = 2A 

T case = 1 30 C 


5 





O 

II 

cn 

> 

67" 

II 

> 


2.5 


VbE (sat)* 

Base-emitter 

< 

II 

m 

< 

LO 

II 

_o 


1.6 

V 

saturation voltage 

T cas e = 100 °C 

l c = 5A l B =1A 


1.6 

V 


f T 

Transition 

l c = 0.3A V CE = 10V 





frequency 

f = 1MHz 

6 

24 

MHz 

CcBO 

Collector-base 

V CB = 10V l E = 0 





capacitance 

f = 1MHz 


200 

pF 

ton 

Turn-on time 

RESISTIVE LOAD 

1 

fx S 

ts 

Storage time 

| c = 5A V c =250V 

1 B1 = — 1 B2 = 1A 

4 

fxS 

t, 

Fall time 

1 

jJLS 



INDUCTIVE LOAD 




ts 

Storage time 

lc = 5A (pk) 

I B i = 1A V be =-5V 

L = 180^H 


4 

jxS 






Tease = 100 °C 

t, 

Fall time 

for 2N6544 V c i a mp =350V 
for 2 N 6545 V c i amp =450V 


0.9 

ILLS 


* Pulsed: pulse duration = 300/u,s, duty cycle = 1.5%. 

For characteristic curves see the BUW 35 type. 
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MULTIEPITAXIAL MESA NPN 


2N 6546 
2N 6547 


HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The 2N6546 and 2N6547 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case, intended in fast switching applications for high output power. 


ABSOLUTE MAXIMUM RATINGS 

2N6546 

2N6547 

VcES 

Collector-emitter voltage (V B e = 0) 

650V 

850V 

VcEX 

(Clamped) Collector-emitter voltage (V B e = -5V) 

350V 

450V 

VcEO 

Collector-emitter voltage (l B = 0) 

300V 

400V 

Vebo 

Emitter-base voltage (l c = 0) 

9V 

•c 

Collector current 

15A 

IcM 

Collector peak current 

30A 

Ib 

Base current 

10A 

P tot 

Total power dissipation at T case ^ 25°C 

175W 

T s tg 

Storage temperature 

-65 to 200°C 

V 

Junction temperature 

200 °C 


MECHANICAL DATA Dimensions in mm 
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2N 6546 
2N 6547 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


max. 


°G/W 


ELECTRICAL CHARACTERISTICS (T caS e = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•CES 

Collector cutoff 

for 2N6546 V CE = 650V 


1 

mA 


current (V B e = 0) 

for 2N6547 V CE = 850V 
Tease = 100 °C 


1 

mA 



for 2N6546 V CE = 650V 


4 

mA 



for 2N6547 V CE = 850V 


4 

mA 

IcER 

Collector cutoff 

Tease = 100 °C 





current (R BE =50O) 

for 2N6546 V CE = 650V 


5 

mA 



for 2N6547 V CE = 850V 


5 

mA 

Iebo 

Emitter cutoff 
current (l c = 0) 

> 

CD 

II 

m 

LU 

> 

1 

mA 

VcEO 

(sus)*Collector-emitter 

l c = 100mA 





sustaining voltage 

for 2N6546 

300 


V 


(Ib = 0) 

for 2N6547 

400 


V 

VcEX 

(sus)* Collector-emitter 

Ic/Ib = 5 





sustaining voltage 

X 

=1 

o 

CO 

II 





(clamped E s/B ) 

V be = -5V 

Tease = 100°C 






Vciamp = rated Vcex(sus) 
l c = 8A 

for 2N6546 

350 


V 



for 2N6547 

450 


V 



V c iamp = rated V C eo (sus)-IOOV 
l c = 1 5A 

for 2N6546 

200 


V 



for 2N6547 

300 


V 

^s/b 

Second breakdown 

t = 1 s (non repetitive) 





collector current 

V CE = 100 V 

0.2 


A 

^s/b 

Second breakdown 

L = 40/jlH 

2 


mJ 


energy 

V be = — 4V 

Rbe = 600 
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2N 6546 
2N 6547 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE * 

DC current gain 

> 

CM 

II 

LU 

O 

> 

< 

LO 

II 

_o 

12 

60 

— 



o 

II 

o 

> 

< 

o 

m 

II 

fM> 

< 

6 

30 

— 

VcE (sat)* 

Collector-emitter 

l c =10A l B = 2A 


1.5 

V 

saturation voltage 

l c = 15A l B = 3A 

T caS e = 100°C 


5 

V 




l c = 10A l B = 2A 


2.5 

V 

VbE (sat)* 

Base-emitter 

| c = 10A l B = 2A 


1.6 

V 

saturation voltage 

T case = 100°C 

l c = 10A l B = 2A 


1.6 

V 


fr 

Transition 

O 

II 

o 

bi 

> 

< 

o 

m 

II 

O 

< 





frequency 

f = 1MHz 

6 

24 

MHz 

CcBO 

Collector-base 

o 

II 

HI 

> 

O 

II 

m 

o 

> 





capacitance 

f = 1MHz 


360 

PF 

ton 

Turn-on time 

RESISTIVE LOAD 

1 

jj IS 

ts 

Storage time 

V cc = 250V | c = 10A 

1 B1 = — 1 B2 ~ 2A 

4 

fJL S 

tf 

Fall time 

0.7 

fJL S 



INDUCTIVE LOAD 




ts 

Storage time 

l c = 10A (pk) 

l B i = 2A V BE = -5V 

L = 180yxH 


5 

s 






Tease = 100°C 


Fall time 

for 2N6546 Vei am p = 350V 
for 2N6547 V c i amp = 450V 


1.5 

flS 


* Pulsed: pulse duration = 300/xs, duty cycle = 1.5%. 

For characteristic curves see the BUW 45 type. 
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DESIGN NOTES APPLICABLE TO POWER DEVICES 


DN300 - HORIZONTAL DEFLECTION IN B/WTV SETS USING THE 
SGS-ATES DARLINGTONS BU806/7 

Horizontal deflection circuits for B /W receivers using the BU806 and BU807 darlin- 
gtons driven by the TDA1 1 80. A short reliability report on the T0-220 plastic package 
is included. 

DN306 - PARALLEL CONNECTION OF HIGH VOLTAGE TRANSI- 
STORS 

Connecting high-voltage transistors in parallel; obtaining good performance and relia- 
ble operation. 

DN307 - AUDIO AMPLIFIERS 

Audio amplifiers with output powers of 35W, 50W and 75W using complementary po- 
wer transistors. Full constructional details are provided. 

DN308 - DRIVING CIRCUITS FOR SGS-ATES SWITCHING TRAN- 
SISTORS 

Driving circuits which optimize the switching efficiency of power stages. This conside- 
ration is of particular importance when the duty cycle or switching frequency is varia- 
ble. 

DN323 - BUW34 AND BUW44 HIGH VOLTAGE TRANSISTOR AP- 
PLICATIONS: 400W AND 600W SWITCH-MODE MAINS 
ISOLATED SUPPLIES 

The design of two switch-mode regulated supplies: 24V/400W and 24V / 600W. De- 
tails of the performance and construction are included. 

DN327 - POWER TRANSISTOR SELECTOR FOR SWITCH-MODE 
AND LINEAR USE 

SGS-ATES power technologies for different applications. Includes a summary of the 
product range. 

DN328 - OPTIMUM BASE DRIVE VERSUS COLLECTOR CURRENT 
WAVEFORM 

Improving the switching behaviour of power devices for both triangular and trapezoidal 
collector current wareforms. 

DN329 - POWER TRANSISTOR TECHNOLOGY FOR SWITCH- 
MODE USE 

The latest SGS-ATES technologies for switch-mode application devices. 
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DN335 - REVERSE SECONDARY BREAKDOWN 

A description of the phenomenon and power transistor ratings for both clamped and 
unclamped E s/b stresses. 

DN336 - DIRECT SECONDARY BREAKDOWN 

A description of the l s / b rating in power transistors and how to obtain reliable opera- 
tion in repetitive pulse conditions. 

DN337 - COMPLEMENTARY PAIRS IN SWITCHING APPLICATIONS 

The advantages of complementary transistors in circuit design. Includes an application 
example: a 720W switch-mode converter in bridge configuration. 

DN338 - SGS-ATES TRANSISTORS IN VOLTAGE CONVERTERS 
A summary of power stage configurations. Lists the significant characteristics of SGS- 
ATES power devices in each application. 

DN339 - RELIABILITY OF MULTI EPITAXIAL PLANAR TRNASISTORS 

The results of reliability tests performed on SGS-ATES multiepitaxial planar power 
transistors. 

DIM369 - HIGH CURRENT TRANSISTOR APPLICATIONS 

The application of high current transistors (BUR51 and BUX41) in DC motor speed 

control for machine tools. 


AH these Design Notes can be obtained free of charge from the SGS-ATES sa/es 
network. 
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